PATENT ABSTRACTS OF JAPAN 



(11) Publication number : 07-050197 

(43) Date of publication of application : 21.02.1995 



(51)Int.CI. H05B 33/22 

(21) Application number : 05-327981 

(71) Applicant : WESTAIM TECHNOL INC 

(22) Date of filing : 24.12.1993 

(72) Inventor : WU XINGWEI 

STILES JAMES A R 
FOO KEN K 
BAILEY PHILLIP 



(30) Priority 

Priority number : 92 996547 US 

93 52702 US 
Priority date : 24.12.1992 

30.04.1993 



(54) EL LAMINATED DIELECTRIC LAYER STRUCTURE BODY, 

METHOD FOR FORMATION THEREOF, METHOD FOR DRAWING 
PATTERN BY LASER, AND DISPLAY PANEL 

(57) Abstract: 

PURPOSE: To evenly apply voltage to a phosphor layer and improve the 

electroluminescence efficiency by combining a thick dielectric layer having a 
prescribed dielectric strength and a specified high dielectric constant with a 
thin phosphor layer with a low dielectric constant. 

CONSTITUTION: Back side electrodes 14 are arranged in a substrate, a thick 
dielectric layer 18 and a thin dielectric layer 20 are formed on the electrodes, 
and then a phosphor layer 22 and a transmissive front side electrode layer 24 
are successively formed. The dielectric layers 18, 20 are flat ceramic layers and 
have dielectric strength 1.0x106 V/m or higher dielectric constant ratio to a 
phosphor 50:1 or more, and the thickness ratio to that of the phosphor layer 22 
within a range from (20:1) to (500:1). With such a structure, the 
electroluminescent (EL) laminated layers have different dielectric constants 
and the interlayer potential difference is proportional to the thickness of each 
layer and inversely proportional to the relative dielectric constants of the 
materials for respective materials and utilizing these properties and dispersive 
property, voltage flowing in pixels before electricity application to the phosphor 
layer can be applied to the whole body of the phosphor layer and the 
electroluminescence efficiency is thus improved. 
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t*#<45J:5>lcRtt*€:*LT*5!i, UtrERttS 
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— HO**«iSI4A<*n6ixT33!), WiliTornq 
v i s t, R, O. i. "Th i n-F i 1 m E 1 e 
c t r o 1 um jnescent Display 
s " , Society for Informatio 
n D i splay, 1989, Interna t ion 
al Symposium Seminar Lect 
u r e Note s*5j:t/*B»ff 4 8 5 7 8 0 2*93 

tw<— * (K— '<>-M (bLTMn^tfZnSTfc 
5. ZnS :MnTFEL»iftfe3B3t-e*>S. M<D-fe<D 

[0 0 0 5] ffi3fc©TFEL5 5*- h^flgllStS. i§ 
^ll^^lc^rtfv^ hSJxTt^S. t&O^tfiSy hit 

yf#2*/— (ALE) *3^Tt>n^o TFEL7^ 

I 0 0 0 6 J »3teJB«r««3&»6»«li3 ±tf««lft»-*-S 

[0 0 0 7] 2^>(DmMn : tfi^:ix. *ti&3R?-<D (JL 

sj&sjto M a w fl«*fctt "utr mij^&^tcfc^LT 

-Y^^^Ai-fBMfc* (I TO) asAfflttfc, iitMHm& 
ffltt&ftj:uca«*&tt« n««i3j:T«ij«««:je«>a 

[0008] a^ttiB^-cfesrtixirij. h 
^ tWT3 oo-4 5ov) T-fflbf^snar tt-fc 
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[0 0 0 9] #38 91 14 i < 3i Fd;U;^^ 

K^bix, r;ws-*\ -r^hyr, -iwba*, *>y=» 
io r lx*» jt JB Sriiifli- 5 J: $ * o TiDig $ ti, 

[ooio] mmmft3kytmt=>>;<^7^x~foz>^k 

[0011], Affltt35cTFELl?tt+»/ i t«JtSr»5fc 
[0012] jftSW4T F E L«3^/i (AS^IPJ-C) ffi 

^lH^fea«J^c«J«sl^-cv^5 11 8Bttffiffitt(cB«Jtts 

fcfcKttJBSixS. SW3kSfjflUJ«ffi (ITOTKW 
») l4^7^Sffiic^^s/^y>^ir.t 9**10. 2^^ 

0. 5 5 ^ D^Tfca. Ktt»WJ»$liASWtCt4*«I 

0. 4 £ ^ D^TfeS. SjtJittiiWilxs^v^s/ 

ft, »4 5 0° CTa*tr**5fc»«*|iELSixT^ 

SilfcTE FL? Hi^»^S**»fetnS:«J8f 

50 !Mc^ffl$ix^^Sffi(4^Wl^li^7^Tfo5^ 
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6>, TEFL5 5*-H»iS-ete«Six5»»*3J:tf«r 

ffla«i±Ka«3!i«r-*-a n <t * ft t\ 

[0 0 13] TFEL*-?-*!B»^**50Kaffl$ix4 

[0014] t f e L^ogggamjE£&< ~rz>tz&, 
tkMMtmnnmi^ wahts r t i o a , p b t i 

Oa, BaTa 2 0 3 ^b^SW e w*U4*H4$ffF0| 
W4 8 5 7 8 0 2#KElte£;h/ri^£ Q L^Lmfc 

TN4ftt\ *@^rF^4 8 5 7 8 0 2*5^91*^14^ R 

(ill) t»afe»»Rtfraia«fc i o»«t5 1 i 

#IE*S;h,TV*a D ffi)9i*a*K:i4« m\£iftH;b (»8 

x 1 0 B -HK) 1 . 0X10 6 V/ cm) r T i Oa, 
PbTiOa, BaTa 2 O 3 fflLtS0. 5^^o 

m&mxmffl-fzcottmMT-hZo 

[0 0 15] 3ftgir^ ^ s/^Jfe»«*5J:U=»K^^^ K 
>=-±ls**&.m Lf:TF E LS^OBBSS <>*t*5 
iXT#/c (Miyata, TbfSID 91 Dig 
est, P p 7 0-7 3i5j:t;pp 2 8 6- 2 8 9# 
IS). iOSf^HB a T i O a t7 S h^fejg 
rfLZtlZ* '>-Mi77^>BaTi0 3 ^^-^7 
4*9 (ES2 0n]m) U «Se<75=i— ^K^U 

^MffiffllTM^n^o f^^^til 3 0 0° CT 

^ho * y >f$:&m LT->— h |:)H5f7 

h Six*. RJdiSW^tltaiS^aflRfiWSrflEfflL 
T«»#<Dir*>e>j&>-- ^OfliJlcf^v^ h£*x5 e ro 
Sf-?-l4SfHOWi4Sr^i-36^ iBfflTFEL»f&y!J y 

*4ftV\> *t4t7$s/^^-h4:0. 2mmO-^ 

[0016] &mwk/Knn*&ftm<ommi-?vzm-t 

3r 4: t^*0T*fc£ o #H«rtTJR4 8 9 7 3 1 

9 * ?B»I* Id 14 * E LS^tl «r T O m \^ 

>K9-f LfcTFELMftJtfe4 B ro®£\ & 
1 oi fcl4ffi*l4*>y =>m\&ttMa (S i 
ON) Og§ 1 <DBk'<l) $J**>*/\'8t1£. (B TO) O 
ffi2(0JteWfft ,k JBt' : fi"i*5. SSI OS i ONJg(4ffi*6 

mtiTZ>i><DTbZ> 0 Li)*'Li&&MtfRF *'<y ? ]) > 
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^ICLiS^tf^ h£ixT*5 9, rtLf4«flctt91L;fcW 

[0017] m&-tz><o\zmur\ se&ot f e l*-?- 

[0018] A1"-f SHb 

10 flSft^^^r^^t, ?X¥»«tWk^x 7 fy^D 
-fc*£^if 0 u~ tftfroj; 5ft2M«tt«-3|s|-«-i»5l< 

=r^*5j:t^YAGu—f^{£ffl$tiT^So ro«fc;>ft 

(-««t4 0 0 nmK±) iw3tSr»rici-S. L2»Lr 
OJ: 5ft*JKd603t*«ffi-'<^ — >'4r^^9-<^ r "t-Sfc 

e L^>f ^^w-ci4, mmmmms ftswKte-r v 

20 ^i>^tfKfcft (I TO) tm*J\*r<< *zf\"<&y* 
EL7 5*— hOfi!iOJI#x#v>;y h^ixSEufcr 
tf^yhSixS. !6tfc»»4fcJ4*i»*»»-CI4, ^O 

•9 t>ft^«ftO^S< ®iR£nftu\, ft^MI-SWft 
— t?5tSrfe* 9SRffitftt\ wixl43t<7>jK*3&sfti^t 

30 ja^-rs. 

[0019] *H^fF^4 2 9 2 0 9 2 -g-M»l»*3 JlU 1 
*d^mg4 6 6 7 0 5 8*MW«tC«4*»ia?llHc:*5^ 

BB^-f*. I^IYAG U-ifO»ftJ42P^JSr+5>lw 

f-^^^-o^tft u— tf^ap^m^^^i-^ 

40 ~5W S 3 6kHzO/<;^?, 20cm/s^i$ 
T««nS„ «FrFBWlB»lc|£«S*xfc38Sfi«T(4 I T 
OBj& s :oJ: X+XJS? ^"ftfVy V $ix^ 0 LA» 
L^i? 5«f ^^^fc?«i4 I TOWSiil»4«r*t5 
t IS® S nT *s 9 , S«P L fc»Bf TI4 2/ 5 * j&MBc W*:' 
h o-A4T'Oai$S:^r-f ^ e »f I TOI4^-0^ 

toi yfy^75/yi:i 9i^^^nft(tni4ft bft 

[0 0 2 0] SMlItffitf*Hi«S^^->S:?Bdc-rs)5'J 
0^(4^^v-v ^grffiffii- 51iOTfo5c -OU 
50 -flifK^^i? l^UT'^^^ifiStOlt^^l^Jst^S 
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©jft*±jSc-f5. roSftTlii'- Sf^*/u^-Sr38M 

ftlW B 7>f^^W <*B4Mf»4 9 8 0 3 6 6* 
i^#fDS*5«tt/*B^rF^4 9 2 7 4 9 3fP^»f) , Jt 
*/u^m» OkBttVlFflU 7 8 3 4 2 1*W»#*5J:W 
*B4*fF|g4 8 5 4 9 7 4 #9J*|B*) ft <fcU«[El& 

<*B4MTJS5 1 0 9 1 4 9 4Rtt*) i:#LT*^< 
^-yHMt5rt^tfc§ o 1 9 9 0¥8^2 
3 0te¥U^£;h,fcWO9 0/0 9 7 01:11 ttffiKyh 

h v # z&mm&±<Dmwmmz^*^ 

So 

[0 0 2 1 I ^^v^u— ifttSKttffit-J: 9®J|X1-S 
- t^j: ^^--y^t^w L^iw© 

Id&S^ < ®m Lfc It *xtf v \ $ fe lw r <o J: 5 
*Lfc9^£rfc^ft5j&^fafci\, frfl;U4W0 9 0/0 

9 7 oki*. ^i-^*^^— ajLd»»*sn<c^o 
[0 0 2 2] aw£tE±oawmffi»#*sr** 7>r ^-r 

S»-&^8UOPa8l^*ia»fFJB4 9 3 7 1 2 9-g-33ffi* 

So 

[0 0 2 3] SU^«r«FM»»(Ctt, 1?3tO®iR8:* 

Tt^5, ftili*SHtffJS4 9 0 9 8 9 5f^^f C 

AJR^^^ASffifeu— ifjtt^LT^tRWlwRW- 
*B«IT*4 5 6 8 4 0 9-%W'mW\a*. 18&t*mm£ 

[0 0 2 4 ] EL^-f^rwtBBb-rsftlWiaB^BB 
[0 0 2 5] J: l/»»»IBift«iSE L-r-f 
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I©ffitt!l ^U^v-^^^^^-r^TOjiJlCl^lt^lc 
[0 0 2 6] atWBBbftTtt, y y\syis~s<Jl>*t^ 

[0 0 2 7 ] ±f£^i SfcffiflJE K7Y^^ (^y 

So 

[0 0 2 8] XStElftlE]B:fcJ:l/E L^w W lc*t 

Sh o j i ^>^x Bidirectional Pus 
h-Pu ] l Symmetric Dr iving 
Method of TFEL Disply, Spr 
inger Proceedings in P.hys 

20 ics, Vol. 38, 1989, 3 2 4 x &£XfSu 
t tonb^ Recen t Deve I opment 
s and Trends in Thin — Film 
Electroluminescent Displ 
y Drivers, Springer Procee 
dings in Physics, Vol. 38, 1 
9 8 9, 3 1 8, Izi&TfB o 1 g e r fe*. A Sec 
ondGeneration Chip Set fo 
r Driving EL Panels, SID, 1 
9 8 5, 2 2 9 #fig 0 

30 [0 0 2 9] ±IEOISBBHiffi(i-^^5 L ^^^^ (s<yis 

[0 0 3 0] MOELf^f^/Mm fMSiU^O 
COT K ^^»SrBEBia»Sli«tti-S 1 orofan, 

SDJEi-5r iT-fcS. 5EffibIs]!Sii»]ffl<oisl]K5ffi^iEffl 
^Htl^ (*S«FjfS!4 5 0 8 9 9 0*W*fll«# 

=t (LEE) TfcO, STAXioJ:t>'ZEBRAOigD 0 p 
*T»fcixTt^5 0 LEEIiaga^-?^ h> y 

M-^^ hy ^^i»50fflJ3U^7^ + *lt/ufc*4fc(^ 

50 srisiaai-s. L3&»L^o*esssa!itifii5ii=-?a3iWT-fc 
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[00 3 1] fr:fcJ:tf?ijT K u^^iFbtM 
(LCD) B»EIttlc:»«-r6feft*ia^«ffl*iiSSiJ 
<D¥&* -rtttot^y^^^/^^atS (COG) £^ 

(^^^) iiy^ ^^u^o*«jaa2^Ba«six5. l 
57 k * y u-y cor ^ ^ w ^istta* tsift 

U^5o ffioTT Ku^»li^^->i-E«Stifc» 
[0 0 3 2] COGSt^iJ^f^^/W tf^^k 

wstm& t ©mo«£#*»»ic^-<?# 5iK-fc 

BB^fc5^i-«?<cv^3&s % 7 Ku*iR£lcMfc:ii2 0 0 0 

[0 0 3 3] COGS«©*liJ;Slj: s K7>f^fy 
^£7 Ku^»(OaPK/<3/ KJc^^ir^^-f >?-fZ> 
ri©HBIttt?fc5. -tofcfcffliaEfrif* 0 3&sffit\, -fin 

[oo34] itttg[s]K«aic»-i-5^^"-^--^a«ii 

4 1 3 9 0-g-P^»l##Hg) fi *H4$ttF3U 7 1 0 3 9 5 
[0 0 3 5] *S«rWF» 3 5 0 4 2 1 4 *9J»n*K:ii, 

[0 0 3 6] 
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[0 0 3 7] 

9 , JFFttJitftt 1 . Oxio e V/m#±<0*&»»a 

ix, R««tt»«Bt**Sfc©ffSOJt#ft2 0 : l 

^b5 0 0 : 1 0«SBfcfc5ff£«r=frU Kffi/BttSJt 
JlU:»»-*-5*Bi«:*U tt«Ett*3fe*£ a >v<^:/ 

*t5EL7;*- hRtUHR&ftU:.!: ^fft^ii5o 

[0038] ztwcomfo 

fcW**^«»tt»tt*KRtt;« * *t5* 

"CU\h,«, «JII4wixe)2oo*^±9^«c^»Six5 D 

M50T'*)5o w^±5twLT*3tJilcJ:5«a:^BB 

t5rtm5. *«P^liSfrL^a»Siafc«ttJiSr 

M5EL7 h ct. t^m^m^mm-t^o r 

[0 0 3 9] -ffiil^li^l. 0Xl0 6 V/m^i 

[0 0 4 0] -R««»o«*ap (k a ) 4: 
30 (k,) £<DJtl±lE)5 0 : l£JLh-Cfc£ (WfUKIi 

10 0:1 £JLk) 0 

[0041] -mmmnmts <<j 2 ) 

(d ,) fc©Jtli**j2 0 : 1 3&»fc 5 0 0 : 1 Offi5[2t^fe 
5 «T3flJlw(i4 0:iH3 0 0:i). 
[0 0 4 2] -»3tJB^|»»Lfc*ffittat3l£«i:=^ 

[0 0 4 3] ittfcWORttJIfc^tf? 5 * — MlSfe* 
40 fciSIBI$3te«ttZ n S : Mni^fiO. 2 7>J><b 2 . 0£ 
5 0 Z n S : Mn *fS-tt**).5 1 0 ^RflWi-^Pf 

135 o o£A±commm, fkh^matmi oooejh^ 
mmm^-tZo ifcf^w^i o/j^3oo^p> 

^fflSIB, ^-lJI-11 2 0 7^b 15 0;^ o>of£fflt-fo 
5 c B5««ap «r ?# 5 *5) Sfiffi m W *s ^T*iJ T fc 5 . 

50 5c ffiliiitfWll, PbNb0 3 , BaTiOa, SrT 
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i Oa, PbTi 03^*^tf e 

[0 04 4] *««OR«itt75*- MdJKdtStU 

mortis y hzti. mh^matTjum-Gox 5 ft-* 

G>8Wtt«r'»5*:«>T F E L«JS*^l»ffil*»&«{W^tt 

[0046] *»w<7?*r?ijft3aisfflit?i4s as 1 wBtti 
©SBAJ:Hii>iM, *rfUI£i4: i o o o° CJ£ZT 

to ztiz> 0 ssRm-t 9 s * * . ^utw^^D^^^-r 

saaT^ftdt * ft <b \&*m ft »»t *> * B s 
2 oRm® i4^f y \z n yvu #jvmfs\z iorr^h 

£ftx ^co^. »b36»ftaffi*-?#*fc«)K7fii!gja$ix 

*UJCI4 2 0£JI±, SbK^fiJKfii o 0£JLh) Sr^TU 
J?£l42 ^n:/^ (^iJ(CI4 2^b 1 0 * ^ o» 

[0 0 4 7] 30;;nyO 

i/<om&<omi:Wj&t z> fctbomm iaot^§ ftfc 

[0 0 4 8] 2JS<ORm#4r«ffl-t-5r. ilij&^Tttft 
t^^TfiJTfca. JBi coR«JB^6ff5^Kt^lftaiSi^t 
JSt^Rtt*Sr*-j-5JEIRi LTff£/SSftS<z>t;:*tU S 
2 ojgdte-^coj; 5>ftfiiiJIifii4ftv\, 812^15^013(^3 
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hOR*-*3t*B50»tt*»b$-frari:, 0y*tf<t 

i*/* tz 2 <dr«ji tti> izmm-t 5 r i # T * 

£ 0 «*tfJBi4fctt»2©Ji^ttfflSixS»»*fctt 
Wajft«^3S^^*3V^a2 0/Bo«BBoa3EI-J: 0, 
4 /;ii4Sg 1 4 tz lifts 2 Oil 0±#UC £ b Icfg 3 OSSKJi 

10 [0 0 4 9] **MliJ:9K3g$lxfc5S^- htt, {& 

^^mi^m&^^^xmm^m^Lx^B^^m^ 
mmm\ztthxmvj:j£mk v^y^tftt&mt- 
^[zm^xm^m Ltzmm&m t u-ciSffifts 
w-cftu\ **MoR««^gij©*u^tt, m*m*&As 

h^3feBtjg2©affitcoM(«'JOR«;« 
Sr^fii: Lftl^r tTfcS. L^UfcEft fetf w 0«fc 5 

[ 0 0 5 0] ttoT*«Wli, ffl{H«B 2:0 

waWJttffi*»feR«JB(-J: 9#«£*LT^5. Rmiil4 

t7;^^ffl^Si^l^l. 0X10 6 V/m^ 
JbT'fc^. k 2 /k ,OJtTfc*Rm*l45 0 : 1 £JL±T 
& 9 , Rmilll d 2 ■ d ,OJt^2 0 : 1 3&»fe 5 0 0 : 1 

30 Wi-^?-lc-^5t-r* 0 

[0 0 5 1] ttri»Jtt«i 4: i: »B0 

lz-V->> K!> -y s/^-Sixfc^3tJBSr'&tf?B^3iu^ ho 

ttmm&-ti>o roir^ ^ y^»JF4(4k 2 /k lOtWS 
K)5 0 : l£Jl±-C*>5R«ap*:*L, 1 . OX10 6 
V/m£JL±0|fe»K*i:, d 2 / d ^lt/j*2 0 : 1 j&» 
40 6 5 0 0 : 1 <7>jaiiB*^foSff S *^-*-SK«JB«rJBric-t- 
£ 0 R«««4*3tH*rB«i-i&*BiSrJgril-i-5. 

[ 0 0 5 2] #3^144*:, ^ft< tt 1 o<D±M£ 
^>ft< 1 1 loOTft'JJl^^-r^jl^ft^ 5*— He 1/ 

S*- h<iO±ftiJJBffl'JI-!SWL, wOU— ^f— A<4|g« 
50 W(r ±fl»JB li J: o T (4 KiR $ ft ft ^3&STfll'JJS lw J: o T 14 
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[0 0 5 3] McB8»LT* HWttSW 

[0 0 5 4] P^«D**3j:tJ ? WK : M*0<iSia±#S:aL-C 

[0055] »tttt, »«3i*^ap-»3&s»»rt-ewK 10 
[0 0 5 6] u~ iftr— A^j:s«-**oa:aift*tt. I* 

[ 0 0 5 7] tff— A(Cj:5»«-W|»S5WI**tt, 
[0 0 5 8] #*9!W:, H¥fc^V^ fD;l,;^ty7 

-t k u7»«)«ai:Bgt5isi:«issnfcatto 30 

«*»««rff 5 fcfe^8WI«»»J«¥« t 5 e 
[0 0 5 9] **ijtcli, f-f^^M^vroxi/^ K 

[0 0 6 0] r<£>£ 5^^9-s/^flB*(cii«6*^J.u 
T'lii\ fct^^li, Bj6 s 7o> Ft^^^W^^ 

[0 0 6 1 ] iixlJ, «EBBft*^*fc«ieaHi 
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5 B ^^^yu^y^^ffl^#m^52l*(^^^^ 
I 0 0 6 2] 

£;b*fc#38Wfc:J:5E L7 5 h 1 O^SW^ 
^£*lT^5 ± 5 7^*:^WfcSilB^Sfc»i-* 

Slil8«^ix, roRlclirixJ: 9 fc»^!8 2 0 

Rtt/12 o^stt^n^*. £ h\^w>2(Dmn,m 2 oco± 
^2 4 jwbe^t^*. «affittSJB2 4iiiaffit?rtyy 

£SLEt-E«£*Lfc:7 Ku^JSK^tflc J: 9 Writ Six 
-5 0 5 5*— M 014. *#aH*Al-5<DSrJB»*Sfc«> 
KSifittOS'— A'B 2 6 tc J: 9#7^MSSS*L"ti^ 
5 e m2<omM2 4 fc:M:««j&&2 8 #K:I4 bti/t^ 
5 0 

[ 0 0 6 31.EL7U-H0I1 XflEtt*2B«r«ffi 
£>Jg,£l6, 2 8 tsa-r^r ildJ: Of^KiSixa. * 
^P^l:J:^EL7 M4, tw^^W (C:fol45ffl 

t LT(7?ffl^^^-r5 1 b^T'fe5 e 
[0 0 6 4 ] £S£*T*>ixtf. ^PJI^/J^lifHS 

t*3S«S*Li 9c 
[ 0 0 6 5] ft^WftWWSa-kl/xe^^^^irirt 

[ 0 0 6 6 ] =7 ^ ^— h 1 0 14, HHD^bBuffi (S^ 

1 0 0 0° C) iClli#5 t^TfcS. ift>b=fir*J^^tt 
T^^^T'fo5c 
[ 0 0 6 7 ] Sffi 1 2 ±lCffi 1 ©Wffifi 1 4 ^7 ^ ^* 
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ffi^l 4£&<0±5fc»JG>*hft;R* fc£^l4^pA, 

[0 0 6 8] SI l o^ll i 8 14, «fti^*Ha«lc: J: 
Q1tm9m±\zf t 4#i?v h£*i£o #*«2 2©R* 

bfcot, ~ J&tota22 0° C-100° Clrtofco 
T, 5 0 O^f /hMf ^tt^t^)tfc5 e i^o-t5 

ft i <Dmmmttw<Dnmmv$ loooitii 

<£>»if4f4, PbnbOa, B a t i o 3 , SrTiOa 
^.tT^PbT i Oa TfcoT, ai:PbNBO a 

[0 0 6 9] ftlORMl 8C0/c^(-ir5 5 :y^«t4 

tfa*£#to(::iMt#£jft,3. JWKt^ tf^Sxs > 

[0 0 7 0] ffK^w #S?fs >-J$fl*f4, _h&£> X b K 
fit** D4>*PTfc5. :<Z)J:5iSi<Z)i^ Rtt**** 

Jtici^tfv^ b £;h,£ 0 ffM^-f jKi^v/a >!ttff(4. 

haaa^iijntoixsjtstsixsttft^^y^T, m 

l^Kl^- * hSrffit^Sw 5. * M4, 

ftfflttfclittl 0 0 0° C-CfcSKao«E«SrpTfig|c:-^ 

fl?!4, Wffimffil 4±(cBEi»T*t5 J: 5J- H ^ 
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5:tw<b«St^:K*fe^ aft, ^y- 

5rfc*-Cfi:5. RWttaftOWmWtt^-faK^s^ 

[0 0 7 1 ] E)*£jh/rv*S J; Il^lJi 1 8 

14*^1-14^-* net >ppaasns. 

^ffijl^cD-TW^v^ h:teJ:tf ;i;h,£8S<ft»-efc> 
Ktt^i"*^ 4*fcl4Sfil 2 

20 t, *IWi:iiiooo° c^>aa[dsft*ffi'C t *>5D JB 
2ioJ:i;i2^1l2 OOR«^*3J:VJ5S^J: 

Art- 3. — t&ftiZs minmrnmi somztel o~~3 

00^n ><aiEHl*|-Cfc 9 , *HPJ|::I4 2 0 — 1 50; 
^n^O«|fflrt-rS>*3, £ bt-^iJ^I4 3 0 — 1 0 0 5 
^ n XD$Q t fflfrXhZ> ( , 

[0 0 7 2] -^^(c. R*JBOJ¥$A5j:t/Rm*4:S 

0. 2 — 2. 0 5 2 n ^(OM^jftSM^ffS^gSH (d 
! ) wO«3t«(c»LiS5~l OORlORtt* 

^«aS (k i ) S b(-RttJilC*l-L*?3 1 0 6 - 

1 0 7 V/mO»fel»Ii^|(?5«SEiSrEfeSi, *Jg«OR 

«Jiofc»oiftffi6*i^ffs (d 2 ) tmm,m (k 2 > o 
40 7^>aTH^:i^nc 

[0 0 7 3] 1 otf)*9— cog^miii:, 2 o^agKttrott 
ffi Pb1(-1** titz 1 oO*9-^^aS«tt^»3tJS i ^^"f 
£ 2ffiWJBl^jDtoSttJEV(4, 5Cl l^i 9^*fc*x5 : 
V = E a *d 2 +E, *d, (1) 
rtOiJ^, E2 ttR««Ki3tf El tt«3t 
Ji^*3W5ttff3jfeaf, d 2 i4R«JBOi¥S, d, ttfi?3t 

[0 0 7 4 ] Uibwft3Ii:*3t>T, m^^^](4, JS3fe 

50 14, SBfflttBEJ: D hi&\<^J±tfmn£ixZ>frg V hXit 



(14) 
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[0 0 7 5] mmmit*^ X 5 , »*5««**r*1-5 2 

k 2 *E 2 = ki *E, (2) 10 

lOS^ k 2 tt««tr»©««*t?feB, k , tej&Tfc 

[ 0 0 7 6] Si *5j:V2Sr-&riELT2R;3«:»5r t # 
: 

V= (ki *d' a /k 8 + di ) *E, (3) 

Ol 0»(0io*#Sli45J:5HaKt5. rco3H4= 20 

d 2 /k 2 =0. l*d, /ki (4) 
=£4 1^9, ^i^ttCilTilKDJI^^O 
R«*tojfca*fl|fcjh,3. roffSMU Kl^nil 
J£*SB«LT«ii.Ufct#l^ PPJDSnfc«BE±ff*i» 

d=> = V/S (5) 

sttKttWJH-ojfeaw^^fcs. 30 

[ 0 0 7 7] ±5zKoS;*3 J;t/d , , k , N SK*JUH#) 
<HI*/Bi%5;l tic J: 9, #«!^»D*#<fcimff»# 

[0 0 7 8] SuiSitD J: ? IC, ^1 Oifl 1 8 & s 

<0$;fcJI 22 t PWttttffcixtf* US 2 <Z)RttJi 2 0 ll^F 
gt'fti. — »6«]IC, SiOjgft^fi lOOO^ay 40 

0. 5 5^n>J:r)**<jCftLT^*»tJxtf+»Tfc 
5 e rOMNSiw^TO. 1-0. 2 p^aaMS 

«c«fe^«agS:^LTlNT 1 blS3tJi2 2 t <Z>EfrH0>ffi 

[ 0 0 7 9] JB2<DRffiJBf2 0 365^Kt$n5t&-&, r 
OJBtt»l^R1W±lc£fiJi3*i3 0 3?2^Rmii 2 0 50 
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1 (offimm i 8 (ovswx o t^j^t^w^t 

^n>«t»9l4^#< t^*5 *PPJlCtt 2—1 O^p 
6*L5fcfetf, 9»<t5I t#T 

^jg£«* s ff toixa. ^ * ^ • 7^ tfitisa >8ffil4 

3ESEa»fc«fc<ftfeixT:i3 9* /ct ^"Fundamental Pri 
nciples of Sol Gel Technology*, R. W. JonesThe I 
nstitute of Metals, 1989 S:#fiH $JXfcU\i — flxft 
iz s V)V • >f)\s - ^a-fe^lr J: 9, »#]£**:««LT 

[0 0 8 0] VjV'VMWM-t, »fe;6»ft*ffi*r«aJ: 

r t t^D^T^S £ KfcffRH Jz©?Lfcffl«> 5 r t as-c- 

T±t LT¥Kffi)ig^o-fe^-Cffl^feixTt^SS«Tfc 
5c * tr>7*-f ^v^a >-o^§^, Kil-C-AafMlCIl 

h"5jffi-c*>s. J12 o<djp:£I2 x ^y^u • y/uco 

Sr^J5Jc1-«>fcfc(C —^1-14 1 0 0 0* CiHfi^ 

tfflLi£ffiS:^bS^Sr tic J: S b 

ic, ✓yu^^^ y-^^JSiJifcli^^u^ ==—"r-f 

[0 0 8 1 )^2 o»«)8 2 0 $ ix^> *JJN-l4#fiJ 

ISS-frSfcftlcro-fe^ $ ^^m^i4*^JlCl4-<n^^ 
HiffiififlSJgSr*-rs. «T*iJ|c(4roR«*l4, 2o 

(ommmi 2 oizjoi^siEJEEib^Bitafcfei-, 
SR2 05Rmf*2 o-efflt^ixs^o-t ^ast^TiiRm 



(15) 
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i?;i>=>i'®t-3-#>ms (plzt) , »&xfmi<Dm 

*s***U PZTiPLZT**t»tL 

[0 0 8 2] W|(07^^>3 >MCl»}gfc» 
•te5 5 **«E«r£j*-rafcfcl^ PZT^/cliPLZ 

3$ 6 0 0" C±9ffiW^TO&*SKJ:9, Vjv.fjv 

[0 0 8 3] sKi^y f Zti&^iFVKDmMkSlMz. 

2 0<D±U:£ b^JSU^JBSrHitsr. i: 

[ 0 0 8 4 ] »3tJ12 2ti, t^t-i.x^^u-^i:* 



»3te*tt*ttZnS :MnTfc5^ ££.<03fc&3E-t- 
6SlJo$ftti^& ^;h,T^5 0 «3tI2 2lijHSfti:tt 

[0 0 8 5] #f5fc/l 2 2 0±09JoaMtt^R«JifcttF 

[0086] nmw&m 2 4 2 2 (&# b^r 

# u- ^ s Kffi8S# to J: 5 w # y v- 

o) i^tasns. 

[0 0 8 7] 55*-H OttjaatW^iiSgS/jiSS 
[ 0 0 8 8] ^P^icJz^jftSM&ffS^ffiSr^i-** 
*3 9"?*>3 : 



mi 



Ag/P t 7 KU^t 

Z n S • M n 
I TO 



[0 0 8 9] xi/^ h o;u 

5 S*— h^mJ®(b^Di^r Ki^fftBfcWffiffilblslB 

ff*U\ 

[0 0 9 0] flJESBBblsIBtt (jftSWJ-liiiiSmEESEtb^ 

* softie, z(D=>>-7fi—*> M^aa^iffltt, w®m® 

imJffimfiiOffl^^tTT Ki^^j»K4:?UT Ku*i6Blw 
JfettSjh/ti^S. ttEEfflj[slgS*3J:V=>3K-*> Mi 

SixfciKttiEiEMb^* Affile IS: it fcixfcfc^Tfc 9 , r 



1 0 S ^ D > 

2 * ^ o > 

0 . 5 ^ ^ o > 
0. 1 ^ ^ d > 

1 0-20^oy 
[0 0 9 1 ] Lri>U S*#*6lJftf*< 

t>\ K 5 '<!ejB WSiBEi- 5 7t^(^!S;^ fen^EJM^ ^ 

*E±l-af s t»*5r Will KJE^y-Sr-^ 

<?iy?$:fcbftir>y)\^ tf#tbU<oi/y = (^^ 



t^T#, -tits mmcD^-f-y^^^ ^^tam^m 

[ 0 0 9 2] *JEim^>|s3Bffi«ttt1®36 s , H 3 —121 1 0 II 
^$nt^5 D ±5E^J:5l-, WaiWiffi*— ^i@B 
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2 p j tmr k w^ja 1 4 -^^a^-c*) o . 

7 ^HV 8 3 0 8 P J il/H V 8 4 08PJ (* 

[ 0 0 9 3 J EISr#.W-f St, EL7 5*— HOIt 
*T*Ufcl4 {fc-fk^ofrVX'tetl^fr) , #3893® 2 » 

OBoXffii 2 36*feffi*d»b«fcfflJ*ciP]d»oT«ric*ix-r 

^5. ttflflSfil 2l4Jti§ C*A— ) ^3 2i*id 

;l/3 2iiS7K^»14, 24 (&T^/&£*l£) <0 
M»«8t-*tafi< fc5 J: 5U:£ftT^5. **:I4. 1R— 

etttco«u*i tot Ku^ift^osiasrtTttp^j-^rffl 

Tfefc. 04^^- VI4, U&JKSiRl 2±<0EL5 5 
* — h 1 O^OJSa^-Cfc 5 . *»S*S 1 2 1-14, ?IJT 

[0 0 9 4] Hii*— ;U3 2I4, ^iJtCdU— Jflcjzo 

T^fiEsns. a^—^3 2tt. Mfeicii, i — -fmi 

[0 0 9 5] EL7 — hT?tttoixSa«l 214. S 

foot, «tt<D, «M^-^ hftil/^ • Wfflffl 
(Dj&J&%L&{zm?LZ>tcfr{^ 8 5 0° £A±0>fi£U:*fLT 

1-4 9 ^ 3 2 tMtl 5 4 5 Sfc »"Cfc 

[0 0 9 6] agtt*m<0lH]&^ — > 3 4 14, 12 5 

Shft^^-^-e, stEi 2<0&ffiJffiiwWJB'J£fts. r 

yw3 2SriffioT5l^ix5o StE 1 2 <OgHJl'J 35 
✓ — >3 4(4, Hi§* — ^3 2<omA(Dfflm<0'&m\= 1 
*^*^5/K3 6, ilEF7^^f^ (EI*LT^fc 
t^) Wffi^fflOf ^^a^^^^s/ K3 8, Ml-, 1*7 
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[0097] *tt*j»tt, v ->mmz 

[0 0 9 8] A*3 2 S: JJiii-5a»ttKS:JBj* 

-j-Sfcftte, Xffil 2 0lKr*«ffi±*53lffitcS*L, ffi 
IU&3 4I4, fiHMEfcPPJB"J£ft2>. r2xl4, 
10 14. Ml 2?rv^^7 P l/-h^t?)I27 1 -7 f M 
lc®< r -tow, -^^z/w-h 

14, Sfil 2 £KSfc<0RlTBl4 O^* — >-X-*?L*lx 

20 14, -ttLj^ib, ^OflCttottt^Sc 

[0 0 9 9] rco^^s/^ttv^T, [ElK^^iy KffiSS^^ 
— >4 2I4, ^Ut-i4 Gfc-f T-I4fcl\6*) , BI7{^ 

[0 10 0] ?IJT K^iSl 4t3*^^'s/K4 0 
a, 4 0 b 14, ^n^fe, Xffil 2«0HU*ftiJffil^JBJ*:S 

5o T KU'^i?- VI4E6i^$nr*3 0. S«l 
30 2^^^*f^]tC?tioT®SL, mi^ (?"J) =a*^^^s/ 
K4 0 a -ettfcsyiJSr^LTU^o COl^C^^^yco 
ru^ (ff) =*^^^7K4 0bll 'ilTYU*& 

57c^(^Cl bixTt^o a»«^-^ h!4s ^Ul-I4, 
±a!co4pi-, Wiffi*-^3 2 SriioT5l#»A^ * 

[0101] Kii*— ^U3 2 SriSo-C^mSS^^-t*^ 

40 ic m^^u- h snfcjra*— ^<t>± 5 ic, 4*: 14^ 

4 5ICLT, Jgj«Sn, ^04e).lCLT, 3£«i-MI- 

[0102] **M^)*BRttJi 1 8 f4, t«> W^J 

[0 10 3] £&0&{Rd[B]KBB<4, -toH. '&Mi/-y 
V h 4 4 Srfflt^Tfi'flJI^^— ^cF -tO|RfiRJx.tf, v$ 
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[0 10 4] Hi2felC^y/bJB2 0, Q- 

A/JB2 2 So J: 1/^7 o ^ h??7 K^»2 4 <fc "9 fcfcjt £ 
*L£ e 3? n ^ Mt7 KL / ^iB2 4 (Dtz£><D/*i? — 

K4 0<Z>iff«Ti*«M-3*Kl 2 0J? £ic:bfc£¥ffO 

nvh (ft) s^^^^y K4 0 fc©IBOttft«J*SSffi 
6I4, ««T-#5m«LWffiSttOittTK(te>Jx5. 

[0 10 5) m&<D7*>ht/--v>?m2 6tm^s 

[0 1 0 6) #JB«U:J;ixtf, EL7U>-M0O7 

I TO^J;i;d AyJB2 4, 2 21*. 3IK«JtC U— if Jtfc 
1 8 £ fe* <9 vvu = >>S:K£»Ou 

0 2n I n 2 0 3 ^tf 0 
10 10 7) ffl#tt % ##W^SSfc:fc^-C\ JzffllJBtt 

[0 10 8) u-1f-»#a*«>»«i3j:W»«!ffi (W 

[0 10 9] 2JB^7^^- hiwBULTftOBB^atft 

[0 110] /:/:L a «T U > a 0 T 0 , 
o u = T<R'JJiOKiR«», 
ao = ±ffl"JJB<D»lR«S, 
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8louTul4ao 0 T 0 J:9 t»L<**<-*-*i:-«*3pJ 

[oiiij a»«o±ffliaw«*5j:if/**:tta[ftfl 

Zi OuiTui^ Si Ct oi Toi 

10 trzkttuz* m^mi-r^xh^o. ±mm(o±tov> 

m S * JTii tt HQS t^?Li--< «r T fc 5 . 
[0 112) IB»W**?LlwJ:D±«JitfWk-r#51Mr 

i ^ t»# l r Svf bi"-< # -c fe 5 D 
[0 113] Kt^»IB©«I9iatfttllBSrfi)±S*sa 

[0114] «como«iKo*B3[ffifikfe!e)ai-S 

fo£o 

[0 115] Wffiro4*ttll»**lC»LT*Ofe^T*3[9, 
[0 116] tF«0 9i&*<B##te* »*ft**5 5 

x. ^tibmm^—f&m*. ms^mi^xm^ 

[0 117] RT«fl|«4*:«4*^»««(r*3lt5i6ft«: 
— tf«-tO— W-efcSo ±«fB*0U— !f!44 0 0 nmJ:9 
^c-T 5 ft iC^iJTfo 5. !f tf- Ii}g«3<c u > X 
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[0 118) ttii*tt, 9IM$h5Wi:^lT 
lei 91rfc;b*i5. 

[0 1 1 9] TK^»Sr»#rtffc»irtt, x*-ft-* 

[0120] tF»*3i**t«Mb*ns*fctt^» 
[0121] *»M(CJ:5«-*IJ<CE L7 MO, 

mt-< >WJ*-i-T(om^m 2 4 n^co^m^x 9 9 

AsM 2 2<D±lz&m£tiZ>o I T04ra#i"Sfc*©X 
SStt*S*fcttI TO«:»*t5*4fe«t, *H«IMS4 
5 6 8 5 7 8*4*«*5J:U«4 8 4 9 2 5 2-§-^$B(C^ 
£ixTl>6 0 I TOK^O»3l^4rffJiK^o*"C K-tT 

a93tt«S«#JiH\ I TOt 9 AJI 2 4, 2 2i©MU: 
BtttSr t3&s-C#5. P ZT©##J^/^40HB2 0*5 

»lt b*t2>. EL?S*-HOtt, ±»0«fc. ttX 
F E Lgf t ii5o ^ix 

Tffl!J^ai8<£R«ff^lil 8, 2 0O 

I TOI2 4 33*1/9 A/12 2 £9H\ 
[01 22] (DtfT K^»2 4 liffiilSOj: 
— !FT»#i&*$it5 B !ftr— M^/)\stf)^m 2 0 
<0'pt£< fcfc— »*3j:l* J5^T:£<0tttt#JBl 8©to 
1*A»fcffi:»fcEgH»*U I TO*5 £1*9 A/JB 2 4 , 2 

1\ 

[0123]ff7 K i"** 2 4 (i±afi©JBKiiaB^SS«! 
T) , Hi O-CSSixfc^^-V'-CfiSrJK^t-t-sr tic 

[0124] ftl:7 Ki^^«*s±a^J:5l-»#a*S 
10 12 5] ^snfcEL5S*-H4±aEOi:5 

[0126] aW^Wi^»»«:»Sii*-t-5fcfcora« 
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B»##3*t5 ; 3to*S»ttn5*oaM*JB«riiiai- 

ran a *r»/j^kr s . ttxitth i*a w m totmt s a t 
*<osa(*asBJioiE3&»5)*i" 

— i w *3 Ct 5 gim* JB *5 J: U 9 A/JB CO p D D » * «> 

20 [0127] *ftw\*z b^£XT(ommmmm^x 9^ 

[0128] HS£0il 1 

r^HJfiWli. '<y t>^*>-Kffi<0J¥B«i (M i y a 

[0129] fli 1 h^-feyu:xu^ h D/b^ir 
It Coor st^y^ (Grand Juncti 
on, Colorado, U. S. A) A^ffeitST 
30 /US-^XtR (5cm^ JSSO. 1cm) <D±\ZMl& 

^ LTPPiSiJSiXTV^. »»i:iiCe rma 1 1 oy# 
C4747 (Cermal loy, Conshohoc 
ken, Pa^bA^itfcS) 3 2 0ro>r> 

y — >§riffi LTPPBOcF JxSo 8: f - & V v>m % ft\ it ttMft 

TU^UFF 1 4 2 - 7 9 O A 2 4 h^il^o^ 
50 ^n>Tfoo/c D 
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[0130] mm&j§i*z<Dm®m<D±izitk(Dj: o\zi, 

XBtfSLZtiZo '<V (ESLA 4 5 2 0 

— ElEctrosc i ence Labora tor 
ies, King of Prussia, Penns 
y 1 v a n i a A^A^PTfE, Rm£2& 2 5 0 0-3 0 
0 0) &2 0 0> y^a.*^ y-y^Lt¥*^ 

(WS9oo-iooot) 0 WfejxfciiDjR^nfc 

RttfrOflJCStti 2 — 1 5 5^oVO®HJCfc5 0 ftM 
H C^rftT'^ 1 0^0±ic^mff C5« 2 <0*3± l?m 3 CO 

«#:/y > h£tix$m$titz 0 3o^yyh^nt 

0 ^ d vrfc£ 0 

UHV Instruements Mo 

del 600 ott^tf-Aas*36«*ffii^, 

<DTXM?&£tiX. jRj2»W, 3K**K:i 5 0tMS 
[0 13 2] OAJij&s, S-fk-f ^v^^Ai-r^fefitsai 

[0 1 3 3] 5*— M*£ft*TM 5#fi(k 4 5 

ttfc*l£o Cl^Si^ i^v-y =i >v— (S i 1 i c o 
ne Resin Clear Lacqver, ca 
t. #419. M. G/Chemi ca 1 s) fdj; 9 

[0 13 4] ro*^-ii2o<D«ffiomt-DCttJE*lD 
[0 13 5] r^**tf>i»B8j&s, RttSj&s, 9A,JS<Z>fc 

[0136] JCttM 2 
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[0 13 7] *^fMt«5«llii3^5i W«lc«*S*t 
£ c L36»L = ^»ttO«««:^-^ Ce rma ] 
)oy#IP9333 3 5 0 0, 

10 roSi^-W:, -r* h$*LfcB#ld, DCflJ£4 0 0 V#Jn 
[0 1 3 8] ^L/^r^te, 9^«£(DftttU:*3tt 

[0 13 9] r^KJEWS, ^JSMici 91»fiESix5 2 
JH^R«*Sr^i- 0 SP*)<i:S9=^8fiO»lB«» 
A (K2S?l£W(-*5WS«ir) *3J:t//j:4 
20 SO»2RM-Cfe5„ 9fHeoj63tli3SdtSn^. 

[0 14 0] 5l3teOT2trfcMtstH«oa?^«fiESlx 
fc^LvOuyyuxSSrfiH^Tfc* 19 i/;u=>B!S 

(pzt) torn** yv > hzixxiimztitimmftm 

^10 5tT'5M s /&7k£n£ e »»<fc*!9 12^7 
J**K M&(Dmm*Mj&-tZ>B#)X\ 8 0° OJft*£ix 

T, 5. 5 4 g «?^d jK^-><ki5^=3 = r> ffUfe 
30 oSjRSrJgjiKt 5 S WTSSt^fit S iifc. 

(16 0° -8 0° i£5#HI-t<E>4*(c£;h,, Zto&lc 
2. 18gW y^osJf^^t^^^aj^LttdSfeJD 

x.fenfc 0 38ffit^5. 

ZZb*&mTZnttxm^&s<**xm&£titz e R 
I- 1 . 7 5ml£^)xf uv^U^-yu, ^DyV-;K 
7KC04 : 2 : 1 a>jgS*S % ge^^Sr?BJ5Jti"S @ fl*)T-J0 
^en/Co £ t>i-^< ^^^U^i/y /UASra — x-f 

>OW>\ 3 0 0 0 r ?mXi^^X^^<0%\ 

^^bS-frSfcfeJrffiff 6 0 OtT'3 0^[^, JF<D$<D 
a^'PTJJDSSSixfc. P2TJiroJ5$(i*D2~3 5 
>-r*foo/c 0 P 2T«<7>*B5li, y->F-PiS'J£ixT 
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[0 14 1] PZTHG>tt*lc«tvr, 9^*5±T/a 

[0 14 2] ^$ii/:7^- btt, II*— *E*tt 
"CM i y a t a fftfcJ: 9 «^Sftfc#ttU:8gffil0>4 fctt 

Gflffl (BP*>1 6 0 V, 6 OH z) 2r±lH]fc>£ 5 0 VK*3 
[0 14 3} COltlEffJtts R«#JBS>*£fc*5tt5« 

[0 14 4] 7= r ^^^U-l^ffi^3lCi5it^«t 5«-« 

ff-Sli-tniciCU'C 2 5-3 0 5 ^ o>^i£»$ft*:. 
[0 14 5] */h3»ao^:«>OBBffittJEJi7 0 V (3K£ 

0»j3^*5u^ti i o^ft) assjaMttiaifca* tarns ft 

[0146] 5 

[0 14 7] T K^JIt^ELr^^/U'Hl 
3 Mfci^T** SftfcJlifc»<7>RI C >— ^ >^ 

t^r, w/ssfts. atEfio. o 2 5>r>^cofl[ s<75« 

"C« 2 Is^&^ffe&^'t Z> C oors Cerami 
cs (Grand Junction, Colora 
do, U. S. A) Sffitt, EUK** 

so. o o 6>f >^oKi§*— fr&$>rt btifc. sts 

tMEiSftfc. ?Lte, u— tfidffiLTl^illlJ'CttBEg^K) 

o . o o 8 >r >^-cfc o , s*Kny-c«iK] o . oo6^> 

[0 14 8] miwJgl^T, HSK^SftfclsIK^*-- 
Cerma 1 1 o y # 4 7 4 0 SI:/? 5^^— * 
hSrffl^T, 3 2 5<Z)> yv-^^x^U-^^xV U^^, 

"CHJtfbftfcO. 0 4 0-T >^^?L5r^"-r^)^^^^u 
™ h ft, $ e>(cStSi-*5lt5Jfii*— ^S: 
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[0 14 9] i/Mdtt^T. Xff*** httit 

FF 1 4 2- 7 9 0A2 4<^Ti0f&£ft5 o *JBifiJE 
f*8 5 0tT*fcofc 0 
[0 15 0] r^^X ^^ICgE^T, £} 7 Cl^SftfcE] 

£ft5 (IrICC e r m a 1 1 o y agfly*— * h&JBl^ 

*KM^<cSftS^<#Bff£o«H*^*5i^T, J: Off < 3 
[0151] ft^yur Ku^j^^<ti^mj0jo^jio«ti/^ 

3*^/^;K^8Slfc. El 5 I^SftTt^ 5 

K^^rac^x^yic&i^Tz/y yh^h 

20 5. Kl/^fcJ;l>^^^^^^ Kl^f^C^y 

r m a 1 ] O y#4740) feflgfifc $ ft*:. S«I4IrI 

£ftr, ani^— ^ hSrKa^— ^Sraurs 

4E<B»M^5I # ffl-t" S M"CT3&» feJD*. fcftfc. ;&D$i£ ft 

?ET Ay S ft S r i SriSE"*"* S «J"C8l3£rt s ft $ ft/c e 
30 [0152] 3Ji<OR«tt'<— ^ h (C e r m a 1 1 o 
y U I P 9 3 3 3) ff$iSjRl5 0^-T ^ o ^ — $ <D 

tc, ^y > h $ftTJ)DjRi$ft/c 0 
[0 15 3] »tcSffiO[ElHaSfliJ]ftS->— yuSft^:. ffffiS 
^ h(HeraeusIP9028,Her 
aeus — Cerma 1 1 o y , Conshohock 
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l.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of an 
electroluminescence lamination and an electroluminescence lamination, this invention 
relates to the electroluminescence display panel which performs electrical connection 
from an electroluminescence lamination to a voltage drive circuit again, this invention 
relates to the laser which engraves a pattern on a flat lamination further. The 
aforementioned pattern is the address line of the transparent electrode of an 
electroluminescence lamination for example. 
[0002] 

[Description of the Prior Art] An electroluminescence (EL) is discharge of the light from 
the fluorescent substance by having applied electric field. Electroluminescence devices 
are useful as a lamp or a display. Recently, electroluminescence devices are used for a 
flat panel-display element. This element has the pixel in which addressing is possible in a 
rectangle matrix according to a predetermined characteristic configuration or an 
individual. 

[0003] Pioneering research of an electroluminescence was done by GTESylvania. 
Alternating voltage is supplied to powder or a scattered-about type EL element. With this 
element, light-emission fluorescent substance powder is embedded in organic adhesives, 
the deposit of this is carried out on the glass substrate, and it is covered by the transparent 
electrode. Generally these powder or a scattered-about type EL element is low brightness, 
and has the fault which bars wide range application. 

[0004] The thin film electroluminescence (TFEL) element was developed in the 1950s. It 
is known well, for example, the basic structure of an alternating current thin film EL 
lamination is Tornqvist, R.O. work, "Thin-Film Electroluminescent Displays", and 
Society, for InformationDisplay, 1989, International Symposium Seminar Lecture It is 
indicated by Notes and the U.S. JP,4857802,B specification. The fluorescence layer is 
sandwiched between electrode pairs and separated from the electrode by the 
insulation/dielectric layer, respectively. Most generally fluorescence material is ZnS 
which contains Mn as activator (dopant). ZnS:MnTFEL is yellow luminescence. The 
fluorescent substance of other colors was developed. 

[0005] The film of the conventional TFEL lamination is used as a substrate, and the 
deposit of usual is carried out to glass. A membranous deposit is substantially performed 
by a well-known thin film technology, for example, electron beam vacuum deposition, or 
sputtering. It is performed by atomic film epitaxy (ALE) recently. The thickness of the 
whole TFEL lamination is only 1 or 2-micron order. 



[0006] It is used so that various insulation/dielectric materials may be well-known and a 
fluorescence layer may be explained in detail from an electrode later, separation and in 
order to carry out electric insulation. 

[0007] It differs depending on whether two electrodes have it in a side or "before" side, 
respectively (in direction to see). [ "after" an element ] For example, a charge of a 
reflector like aluminum is typically used for a posterior electrode. A transparent indium 
stannic-acid ghost (ITO) is optically used for an anterior electrode typically thinly in 
comparison. When applying to a lamp, two electrodes take the gestalt of a continuation 
film and, thereby, the whole fluorescence layer is exposed to electric field by inter- 
electrode. In the typical example of display application, the anterior electrode and the 
posterior electrode are appropriately patternized by the electric conduction address line 
which defines a line electrode and a train electrode. A pixel is set to the place with which 
a line electrode and a train electrode lap. The various electronic display elements which 
carry out the ad racing of each pixel are well-known by impressing voltage to one line 
electrode and one train electrode simultaneously. 

[0008] There is difficulty that a large number are simply [ the concept ] actual to 
development of thin film electroluminescence devices. The 1st difficulty is that an 
element is formed from each lamination in which the deposit was carried out by the thin 
film technology. It is because a thin film technology is the technology which time and 
cost require. The very small defect in a film may also cause failure. It is that these thin 
films operate relatively typically to the 2nd by the high voltage (it is 300-450V for 
example, at a peak peak). This voltage is actually like [ which makes it flow through it 
and operates a fluorescence layer exceeding the dielectric breakdown voltage ]. It is 
required that the thin film dielectric layer of the both sides of a fluorescence layer should 
restrict or prevent inter-electrode electric conduction. Application of big electric field 
causes inter-electrode dielectric breakdown, and causes failure of an element. 
[0009] Especially this invention prevents the electric discharge which passes an 
insulation/dielectric layer, and the fluorescence layer of electroluminescence devices. In 
order to operate electroluminescence devices well, it is required to insulate an electrode 
(address line) from a fluorescence layer. This is performed by an insulation/dielectric 
layer. Typically, an insulation/dielectric layer is prepared in the both sides of a 
fluorescence layer, and is formed from the dielectric material of an alumina, a yttria, a 
silicon dioxide, a silicon nitride, or others. It is accelerated by electric field so that this 
may pass a fluorescence layer, and the electron from working [ of an element ] and the 
interface between an insulating layer and a fluorescence layer collides with a dopant atom 
in a fluorescence layer, and emits light as a result of a collision process. In order that the 
field strength which passes a fluorescent substance may guarantee a fully high thing with 
the conventional TFEL element, the thickness of a dielectric layer is about [ thinner / than 
a fluorescence layer / usually / or same ]. If a dielectric layer is too thick, the great 
portion of voltage supplied between the address lines will pass not a fluorescence layer 
but a dielectric layer. 

[0010] It is important for a dielectric layer that it is compatible with a fluorescence layer. 
It means that a pouring interface good [ "compatible" more ] to the 1st in this 
specification and a claim is formed. That is, in order for the source of a "heat" electron to 
be in a fluorescence interface and to make the flow and light emission in a fluorescence 
layer start based on application of electric field, it means that this can be promoted and 



tunneled to a fluorescence flow band. In a meaning compatible to the 2nd, a dielectric 
material means that it must be chemically stable so that this may not cause an adjacent 
layer (namely, a fluorescent substance and an electrode) and a reaction. 
[001 1] In order to obtain luminescence sufficient in typical TFEL, the voltage supplied is 
very close to the voltage which dielectric breakdown of a dielectric band generates. 
Therefore, manufacture management about a dielectric layer, fluorescence layer 
thickness, and quality must be severely performed in order to prevent dielectric 
breakdown. It is made difficult that this demand acquires yield high on the contrary. 
[0012] Typical TFEL structure is formed in the posterior from the anterior (in direction to 
see). The deposit of the thin film is continuously carried out to the suitable substrate. A 
glass substrate is used in order to acquire transparency. The deposit of the transparent 
anterior electrode (ITO address line) is carried out to the glass substrate by sputtering by 
the thickness of about 0.2 microns. The deposit of the substrate dielectric-fluorescent 
substance-dielectric layer is usually carried out by sputtering or vacuum deposition. 
Fluorescence layer thickness is about 0.5 microns typically. The thickness of a dielectric 
layer is about 0.4 microns typically. Usually, after the deposit, the fluorescence layer is 
annealed in order to raise efficiency by about 450 degreeC. Next, a posterior electrode is 
added and it is the gestalt of the aluminum address line with a thickness of 0.1 microns 
typically. The completed TEFL lamination is encapsulated in order to protect it from 
external moisture. Epoxy sheet metal cover glass or a silicone oil capsule is used. Since 
the initial substrate used for a deposit is glass typically, the material and deposit 
technology which are used with TEFL lamination structure cannot carry out high 
temperature processing. 

[0013] The high field strength used for operating a TFEL element imposes a severe 
demand on a dielectric layer. High dielectric strength is required in order to avoid 
dielectric breakdown. It is advantageous in order that the dielectric which has a high 
dielectric constant may obtain luminous efficiency by low driver voltage as much as 
possible. However, the result satisfied depending on the attempt which uses the material 
of a high dielectric constant is not obtained. 

[0014] In order to make driver voltage of a TFEL element low, an insulating layer is 
formed from high dielectric constant material, SrTi03 and PbTi03, and BaTa 203. [ for 
example, ] This is indicated by the U.S. patent specification No. 4857802. However, such 
material does not show low dielectric breakdown intensity good. In order to acquire the 
flat-surface orientation (111) which increased the dielectric layer from the perovskite 
crystal structure object on U.S. Pat. No. 4857802 specifications, forming with thin film 
deposit technology is indicated. Being obtained by the dielectric layer with a thickness of 
about 0.5 microns to which high dielectric strength (about [ about 8x105 - ] 1.0x106 
V/cm) used SrTi03, PbTi03, and BaTa 203 for this specification is indicated. These all 
have a high dielectric constant and the perovskite crystal structure. This element is 
complicated and it is difficult to control by thin film deposit technology over a dielectric 
layer. 

[0015] Development of the TFEL element which used the sheet metal ceramic insulating 
layer and the thin film electro RUMINE sense has also been performed (286 to Miyata, 
SID 91 written by T Digest, pp 70-73, and pp289 reference). This element is formed from 
a BaTi03 ceramic sheet. A sheet casts fine BaTi03 powder on a disk (diameter of 
20mm), and is formed using the conventional cold-press method. A disk is calcinated in 



air by 1300 degreeC. Next, it is ground by the sheet with a thickness of about 0.2mm. 
The deposit of the luminous layer is carried out to a sheet by the thin film using the 
chemical vacuum depositing method or RF magnetron sputtering. Next, the deposit of the 
suitable electrode layer is carried out to the one side of the structures using a thin film 
technology. Although this element shows a desired property, it is not desirable to 
manufacture a commercial TFEL element from a solid ceramic sheet. It is economically 
unrealizable to grind a big ceramic sheet in fixed thickness of 0.2mm. 
[0016] It is also well-known to use a multilayer insulation / dielectric layer on both sides 
of a fluorescence layer. For example, on U.S. Pat. No. 48973 19 specifications, TFEL 
which sandwiched EL fluorescence layer between insulating deposition object pairs is 
well-known. In this case, both insulating deposition both [ one or ] have the 1st layer of a 
silicon oxidization nitride (SiON), and the 2nd comparatively thick layer of a barium 
tantalate (BTO). The 1st SiON layer shows high insulation and the 2nd BTO layer has a 
high dielectric constant. On the whole, this structure is characterized by brightness with 
the high fluorescence layer in the conventional voltage. However, the deposit of the 
insulating layer is carried out by RF sputtering, and this is disadvantageous for the thin 
film technology explained above. 

[0017] Brightness is higher than the conventional TFEL element advantageous to 
manufacturing, and there is a demand of as opposed to a low TFEL element in operating 
voltage. It is required for this to obtain the dielectric layer which has dielectric strength 
higher than field strength required to drive an element. 

[0018] Manufacturing an electrode pattern to a transparent electrical conducting material, 
for example, an indium stannic-acid ghost, includes often large-scale and expensive 
masking, and a photograph plate and a chemical etching process. It is proposed in order 
that laser may ****** to such a transparent electrical conducting material. Generally, 
carbon dioxide gas, the argon, and the YAG laser are used. Such laser forms light in 
visible and the infrared field (generally 400nm or more) of an electromagnetic-spectrum 
field. However, it is a problem to use the light of such long wavelength in order to carry 
out the scribe of the electrode pattern when the deposit especially of the transparent 
electrical conducting material is carried out to another stratum lucidum. On the 
conventional TFEL display, before the deposit of transparent-electrode material and other 
layers of EL lamination [ an indium stannic-acid ghost (ITO) ] of a transparent display in 
a lath is carried out typically, a deposit is carried out. In an insulating material or a 
semiconductor material, the light of long wave length is not strongly absorbed rather than 
it ****s to the energy of the electronic band gap in the material. The wavelength which 
****s in a band gap to a transparent material optically is shorter than the wavelength to a 
visible ray. Therefore, transparent-electrode material seldom absorbs a laser beam. This is 
because a ******** anc j layer thickness are [ the wavelength of light ] thin, and this 
makes it difficult to use laser energy for removing the electrode address line directly. 
[0019] In the solar battery, the process which carries out the deposit of the transparent- 
electrode pattern to another stratum lucidum is indicated by the U.S. Pat. No. 4292092 
specification and the U.S. Pat. No. 4667058 specification. It indicates that these patent 
specifications carry out patterning of the electrode using a pulse YAG laser. However, 
the wavelength of an YAG laser is too [ fully being absorbed by the stratum lucidum ] 
long. In order to compensate a low absorption coefficient, it is used in order that the big 
laser of peak power may evaporate a transparent electrode thermally. A neodymium 



YAG laser operates at 4-5 W, 36kHz pulse rate, and the rate of a scan of 20 cm/s. In the 
example indicated by the patent specification, an ITO layer does in this way and a deposit 
is carried out to glass. However, it is indicated that the line by which the scribe was 
carried out has imperfect removal of ITO, and glass has the depth to hundreds of A in the 
dissolved place. Remains ITO must be removed by the etching step of after that. 
[0020] An another means to form an electrode pattern in transparent-electrode material 
uses an excimer laser. This laser generates the light of the wavelength of an ultraviolet- 
rays field short in comparison by the electromagnetic spectrum. On this wavelength, laser 
energy is absorbable with transparent-electrode material. It is well-known to form an 
electric conduction pattern to a liquid crystal display (a U.S. Pat. No. 4980366 
specification and U.S. Pat. No. 4927493 specification), an optical Volta cell (a U.S. Pat. 
No. 4783421 specification and U.S. Pat. No. 4854974 specification), and an integrated 
circuit (U.S. Pat. No. 5109149 specification) by the laser of this property, transparent [ in 
an electrode dot-matrix pattern / on a transparent substrate ] to WO 90/0970 published on 
August 23, 1990 - the process which carries out a scribe to a conductor with an excimer 
laser is indicated 

[0021] An excimer laser can emit the light of wavelength short enough to absorbing by 
the transparent electrode, and it can carry out patterning by removing an electrode 
directly. However, such laser is comparatively expensive and a scribe process must be 
controlled carefully not to dissolve or remove the display glass which is downward. Still 
such a process will remove transparent-electrode material too much, or may remove it 
imperfectly. For example, when WO 90/0970 does not remove a part of material which 
should be removed, it is indicated by it in the portion which remained that it is chemical 
or removable with plasma etching. 

[0022] Another problem in the case of carrying out the scribe of the transparent-electrode 
material on a transparent substrate is indicated by the U.S. Pat. No. 4937129 
specification. In order to avoid the diffusion between layers, or cross contamination, 
preparing a diffusion-barrier layer in an interface is indicated. 

[0023] In order to reinforce absorption of a laser beam, carrying out surface treatment to 
transparent-electrode material is indicated by another patent specification, for example, 
oxidizing in order to look a metal film front face like [ a U.S. Pat. No. 4909895 
specification ] comparatively to a laser beam and to make it not reflect is indicated 
Coating a U.S. Pat. No. 4568409 specification with the stratum lucidum which should be 
removed with coloring matter so that a laser beam may be absorbed alternatively in the 
part where it asks for removal is indicated. 

[0024] The control circuit which drives an ElectroLuminescent Display is developed. 
Fundamentally, this circuit changes a serial video data into a parallel data, and supplies 
voltage to the line and train of a display. The above lines and the driver element (chip) of 
a train are available. 

[0025] An unsymmetrical drive and symmetrical drive technology are used with 
ElectroLuminescent Display technology. By the unsymmetrical driving method, when a 
driving pulse impresses the negative bottom voltage of a threshold to an EL panel 
simultaneous in one train, it is supplied. The line (namely, line which should emit light) 
as which the positive voltage pulse was chosen is supplied during the scanning time of 
each train, and null voltage is supplied to the line (namely, line which should not emit 
light) which was not chosen. On the intersection of the selected row and column, the train 



voltage under a threshold and voltage equal to the sum of the right pulse voltage of a line 
are supplied through a pixel, and luminescence is caused. After the ad racing of all the 
trains of a panel is carried out, a positive polar refreshment pulse is simultaneously 
supplied to all trains, and all lines are held OV. 

[0026] A refreshment pulse is omitted by the symmetrical driving method. Instead, an 
opposite polar driving pulse set is supplied to a panel. In order to hold a panel to 
operating state, a train is scanned by the mutual polar pulse by even frames and the odd 
frame. Mutual polarity causes a net zero charge by all display pixels. 
[0027] The above high- voltage driver elements (chip) are available with the drive 
technology of both asymmetry and the symmetry. 

[0028] The element to a mutual drive circuit and an ElectroLuminescent Display is well- 
known, and is developed, for example, K - Shoji work ~ Bidirectional Push-Pull 
Symmetric Driving Method of TFEL Disply, Springer Proceedings in Physics, Vol.38, 
1989 and 324, and Sutton work, Recent Developments and Trends in Thin-Film 
Electroluminescent Disply Drivers and Springer Proceedings in Physics, Vol.38, 1989 
and 3 1 8 and Bolger work, A SecondGeneration Chip Set for Driving EL Panels, SID, 
1985, 229 references. 

[0029] The above-mentioned driving method is called multiplexer (passive) matrix ad 
racing method. Theoretically, the method of driving other, for example, the active-matrix 
ad racing method, can be used for an ElectroLuminescent Display. However, these are 
not developed yet. You should conclude that such a mutual driving method is within the 
limit [ of the meaning of the phrase voltage drive circuit used on these specifications ]. 
[0030] In the conventional ElectroLuminescent Display, one means to connect the 
address line of a line and a train to a drive circuit is pressurizing the polymerization strip 
which contains very much many metal sheets which approached very densely between 
the contact train connected to the display address line, and the contact train connected to 
the driver element of a drive circuit. The drive circuit is arranged at the separate circuit 
board (refer to U.S. Pat. No. 4508990 specification), a polymerization strip - 
ERASUTOME of a layer structure - it is a rucksack element (LEE) and is known for the 
tradename of STAX and ZEBRA LEE consists of a mutual layer of electric conduction 
ERASUTOME rucksack material and non-conducting current ERASUTOME rucksack 
material. A polymerization strip avoids the connection into which the bone of connecting 
the individual wire of hundreds to a contact using solder or welding breaks. However, 
this interconnection technology is unreal and does not function good at high temperature 
to which the creep of the polymerization material is carried out. 
[003 1] Since a line and the train address line are connected to a liquid crystal display 
(LCD) drive circuit, it is possible to use another means used in common, i.e., chip-on 
glass technology, (COG) also to an electroluminescence. The driver element (chip) to 
which the address line must be connected is arranged on the outskirts of an end of a 
display. In the case of LCD, the address line by which vacuum evaporationo is carried 
out to the rear face of display glass has extended from the active field of a display. 
Therefore, termination of the address line can be carried out with the contact pad 
arranged at the pattern, therefore it can carry out bonding of the chip to this. Wirebonding 
attaches a chip in display glass and it needs to connect a fine gold wire to the contact pad 
in which the output pad of a chip and the address line **** individually. 
[0032] the advantage of COG technology is boiling markedly the number of contacts 



between display glass and a drive circuit, and being able to reduce it It is because many 
contacts are between a driver chip and the address line far. Although connection of 20 to 
30 is between a driver chip and other portions of a drive circuit typically, in between, the 
address line has connection of 2000. 

[0033] The big fault of COG technology is the difficulty of carrying out wirebonding of 
the driver chip to the thin film pad of the address line. Therefore, manufacture yield is 
bad. Other faults are that a space is required for the circumference of a display in order to 
attach a driver chip. Therefore, in order for the size of a display to increase and to form a 
large-sized display, it is that two or more display modules are uncombinable with an 
array. 

[0034] The through-hole technology to direct circuit connection is widely known for the 
semiconductor field (for example, refer to U.S. Pat. No. 3641390 specification). The 
method and equipment to the through hole substrate print using the vacuum controlled 
from the U.S. Pat. No. 4710395 specification are well-known. However, a through hole 
print is well inapplicable to an ElectroLuminescent Display, as far as an artificer knows. 
[0035] The segment storage form of an EL element is indicated by the U.S. Pat. No. 
3504214 specification. Here, in order that a pixel may form a photoelectrical layer, a 
turn-on is carried out by light, and next, a fluorescence layer serves as conductivity, a 
through hole - the complexity of a conductor is indicated It has suggested that through 
hole connection usual in this specification does not operate on a high resolution TFEL 
display. It is because an electrical conducting material reacts with a fluorescent 
substance, therefore the capacity of a display declines. 
[0036] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention has 
good luminous efficiency, and manufacture is offering easy and easy electroluminescence 
devices. 
[0037] 

[Means for Solving the Problem] By this invention, a flat layer the above-mentioned 
technical problem The dielectric strength of about 1 .0x106 or more V/m, It is formed 
from the ceramic material which has the dielectric constant whose ratio of the dielectric 
constant of a dielectric material and the dielectric constant of a fluorescent substance is 
about 50:1 or more. A dielectric layer has the thickness which has the ratio of the 
thickness of a dielectric layer and a fluorescence layer in the range of about 20:1 to 
500:1, a dielectric layer has the front face which adjoins a fluorescence layer, and this 
front face is compatible with a fluorescence layer, and fully smooth. A fluorescence layer 
is solved by EL lamination dielectric layer structure which has the dielectric layer 
constituted so that light might generally be uniformly emitted under predetermined 
excitation voltage. 

[0038] The layer of the summary electroluminescence of invention has a different 
dielectric constant. The potential difference between the layers of a lamination is 
distributed by each class in inverse proportion to the relative dielectric constant of 
material in proportion to the thickness of each class. For example, if one layer has the 
thickness and the dielectric constant of double precision of another layer, voltage will be 
equally distributed by these two layers, this invention is combined with the thin 
fluorescence layer which boils markedly the thick dielectric layer which has a high 
dielectric constant using this property, and has a low dielectric constant Thus, if it has the 



dielectric constant with a dielectric layer high enough before the electric conduction by 
the fluorescence layer begins, the voltage which passes along a pixel can fully exist over 
the whole fluorescence layer, this invention offers the manufacture method with EL 
lamination which has the improved new dielectric layer. A dielectric layer is formed from 
the following ceramic material as a pressure membrane. 
[0039] - Dielectric strength is about 1.0x106 or more V/m. 

[0040] - The ratio of the dielectric constant (k2) of a dielectric material and the dielectric 
constant (kl) of a fluorescence layer is about 50:1 or more (100:1 or more [ 
Advantageously ]). 

[0041] - The ratio of the thickness (d2) of a dielectric layer and fluorescence layer 
thickness (dl) is in the range of about 20:1 to 500:1 (from 40:1 to 300:1 [ 
Advantageously ]). 

[0042] - The front face which adjoined the fluorescence layer is compatible with a 
fluorescence layer, and is fully smooth, and, generally a fluorescence layer emits light 
uniformly with predetermined excitation voltage. 

[0043] The lamination containing the dielectric layer of this invention is a lamination 
whose fluorescence layer is a thin film layer most advantageously. 2.0 microns of typical 
thin film fluorescence layers are typically formed by the thickness of about 0.5 microns 
from ZnS:Mn to about 0.2. ZnS:Mn material has the dielectric constant of about 5 to 10. . 
theoretical calculation — this most advantageous fluorescence layer (see the 
aforementioned guideline) - being based — the dielectric layer of this invention — 
advantageous — 500 or more dielectric constants — it has about 1000 or more dielectric 
constants most advantageously moreover, thickness — the range of about 10 to 300 
microns -- it is in the range of 20 to 1 50 microns advantageously In order to obtain a high 
dielectric constant, a strong dielectric material is advantageous. These have the 
perovskite crystal structure most advantageously. For example, material contains 
PbNb03, BaTi03, SrTi03, and PbTi03. 

[0044] The dielectric layer of this invention is formed in a lamination, and this is 
constituted from an anterior by the posterior. Therefore, the deposit of the posterior 
electrode is carried out to a substrate, and it is a ceramic most advantageously like an 
alumina. This can bear temperature far higher than a glass substrate at the time of 
manufacture (a glass substrate is used for a posterior from the anterior of the TFEL 
structure in order to acquire front transparency). The deposit of the dielectric layer of the 
following this invention is carried out to a posterior electrode by pressure-membrane 
technology. Although this is calcinated at an elevated temperature, this can bear a 
substrate and a posterior electrode. Use of thick-film technology and elevated- 
temperature baking is important to the whole dielectric layer property. It is because the 
dense layer which has advanced crystallinity is obtained and this improves a whole 
dielectric constant and the dielectric strength of a layer. 

[0045] An artificer thinks that he is actual with it being difficult to manufacture the front 
face (that is, compatible and smooth) of a request of the dielectric which adjoins a 
fluorescence layer using a ceramic material usable now. Therefore, in the advantageous 
example of this invention, a dielectric layer is formed as two layers, and the 1st dielectric 
layer is formed on a posterior electrode, has advantageously high dielectric strength, and 
is set as the above-mentioned dielectric constant value. The 2nd dielectric layer serves as 
a front face which adjoins a fluorescence layer as mentioned above. 



[0046] in the advantageous example of this invention, the deposit of the 1st dielectric 
layer is carried out by pressure-membrane technology (advantageously screen printing), 
and elevated-temperature baking is carried out after that below by 1000 degreeC 
advantageous — the melting points of all the lower layer -- low temperature - 
advantageous — If a strong dielectric ceramic and the paste which includes a perovskite 
crystal structure object advantageously permit baking with burning temperature with high 
paste composition, it will be an advantageous material. Advantageously, in order that the 
deposit of the 2nd dielectric layer may be carried out and it may obtain a smooth front 
face after that with sol gel technology, elevated-temperature baking of it is carried out. 
The material used for the 2nd layer has a high dielectric constant (100 or more [ 20 or 
more / Advantageously / still more advantageous ]) advantageously, and thickness is 2 
microns or more (advantageously 2 to 10 microns). The strong dielectric ceramic which 
has the perovskite crystal structure is the most advantageous. 

[0047] this invention was shown by the 1st dielectric layer by which screen printing was 
carried out by the thickness of 30 microns from niobic-acid lead, and the 2nd dielectric 
layer by which the spin deposit was carried out by the thickness of 2 to 3 microns from 
PZT as a sol. The sol gel layer was shown by being immersed for the whole thickness 
forming two or more 6 to 10-micron layers again. Lanthanum acid PZT was also shown 
as a sol gel layer. 

[0048] It is advantageous to use a two-layer dielectric although it is not indispensable. 
There is such no limit in the 2nd layer to the 1st dielectric layer being formed as a 
pressure membrane which has necessary high dielectric strength and a high dielectric 
constant. If it has the front face where the 2nd layer is [ that a request is compatible and ] 
smooth, this can be formed from much various material rather than it is used in the 1 st 
layer as a thin film. Many researches accomplished about the improvement of changing 
the property of the dielectric-fluorescence interface of EL lamination, for example, 
chemical stability, or pouring. Material or deposit technology including these 
improvements can be used with the 1st of this invention, and/or the 2nd dielectric layer. 
For example, in selection of the material used in the 1st or 2nd layer, or deposit 
technology, it can be used change of the front face of the 2nd layer, or by applying the 
3rd thin film layer to the upper part of the 1st or 2nd layer further. 
[0049] The lamination manufactured by this invention shows luminous efficiency having 
no dielectric breakdown and good in low operating voltage. As compared with the thin 
film technology which an advantageous pressure membrane and sol-gel deposit 
technology were generally easy the thin film technology, and was explained above to the 
dielectric layer, it is not expensive technology. Advantage with the another dielectric 
layer of this invention is that the lamination incorporating the layer does not need another 
dielectric layer between a fluorescence layer and the 2nd electrode. However, if required, 
such an another dielectric layer can also be included. 

[0050] Therefore, this invention applies the dielectric layer in the electroluminescence 
lamination of the form containing the fluorescence layer sandwiched between the anterior 
electrode and the posterior electrode. The posterior electrode is formed on the substrate 
and the fluorescence layer is separated from the posterior electrode by the dielectric layer. 
A dielectric layer has the flat layer formed from ceramic material. The dielectric strength 
of this ceramic material is about 1.0x106 or more V/m, the dielectric constant which is 
the ratio of k2/kl is 50:1 or more, and a dielectric layer has thickness [ as / the range of 



whose ratio of d2:dl is 20:1 to 500:1 ]. Furthermore, the dielectric layer is compatible 
with a fluorescence layer, it has the front face which adjoins a fluorescence layer smooth 
enough, and, generally a fluorescence layer emits light uniformly with predetermined 
excitation voltage. 

[0051] this invention relates to the manufacture method of an electroluminescence 
lamination of the form which contains the fluorescence layer sandwiched between the 
anterior electrode and the posterior electrode again. A lateral electrode is formed on a 
substrate after this, and the fluorescence layer is separated from the posterior electrode by 
the dielectric layer. The deposit of the method of this invention is carried out to a 
posterior electrode with pressure-membrane technology, and it calcinates ceramic 
material after that. This ceramic material forms the dielectric layer which has the 
dielectric constant whose ratio of k2/kl is about 50:1 or more, and has the dielectric 
strength of about 1.0x106 or more V/m, and the thickness which has the ratio of d2/dl in 
the range of about 20: 1 to 500: 1 . A dielectric layer forms the front face which adjoins a 
fluorescence layer. This front face is compatible with a fluorescence layer, and is fully 
smooth, and, generally a fluorescence layer emits light uniformly under predetermined 
excitation voltage. 

[0052] this invention relates to the process which carries out the scribe of the pattern to 
the flat lamination which has at least one top layer and at least one bottom layer by laser 
again. It has wavelength which is absorbed depending on a bottom layer although this 
process irradiates the top layer side of a lamination of the laser beam by which focusing 
was carried out and this laser beam is not substantially absorbed depending on a top 
layer, a part of bottom layer [ at least ] is removed directly by this, and a top layer 
includes the process indirectly removed covering the whole thickness. 
[0053] In relation to EL lamination, top layers are a transparent electrical conducting 
material and an emitter, a bottom layer is one or more of a dielectric layer, and a pattern 
is an electrode pattern of the address line arranged in parallel. 

[0054] The following definitions are applied through a specification and the whole patent 
claim. 

[0055] Absorption is produced within material by promotion of the electron which passes 
along a band gap to material when the amount of radiant energy is in agreement with the 
allowed transition to the high-energy state within material. 

[0056] Direct removal of the material by the laser beam is produced, when the main 
cause of removal is decomposition, and/or when it is what is depended on absorption by 
the material of the radiant energy of a laser beam. 

[0057] Indirect removal of the material by the laser beam is produced, when the main 
cause of removal is evaporation by the heat release in the inside of material, and when 
being conveyed from the contiguity material which absorbs the radiant energy of a laser 
beam. 

[0058] this invention relates to the electroluminescence display panel which performs 
electrical connection from a flat electroluminescence lamination using a through hole 
connector to the output side of one or more voltage driver elements of a drive circuit. A 
display panel is formed in - substrate rear face, and has the electric conduction path 
means forming for performing electrical connection of each address line and the voltage 
driver element of a drive circuit to each edge of the address line through each of the 
electro RUMINE sense lamination which has the front set and rear set of the tolerance 



address line of a well-known form, two or more through holes formed in the substrate 
which adjoins the edge of - address line, and the through hole of - substrate. 
[0059] Advantageously, the electroluminescence lamination of a display panel has the 
pressure-membrane dielectric layer of this invention. A lamination can be formed from a 
posterior substrate by this dielectric layer to an anterior (in direction to see), and, thereby, 
the through hole connector and pressure-membrane circuit pattern for connection 
between a voltage driver element and the address line can be formed now in the mutual 
combination of a circuit manufacture step and the manufacture step to an 
electroluminescence again. 

[0060] Such a step is easily unrealizable with the conventional electroluminescence 
lamination structure. It is because the deposit of the layer is carried out to front display 
glass and this glass cannot be borne at the temperature which calcinates a pressure- 
membrane electric conduction paste. 

[0061] According to this invention, a voltage driver element or the whole drive circuit is 
formed in the rear face of a posterior substrate. By using a through hole connector, it is [ 
between the address line and a drive circuit ] more direct, and reliable interconnection is 
obtained. **** outside non-activity of the display-panel circumference is unnecessary (it 
was required of the Prior art). Moreover, a dark boundary line combinable [ with this / a 
large-sized display ] from each display panel does not arise between modules. 
[0062] 

[Example] The EL lamination 10 by this invention which doubled two dielectric layers is 
shown in drawing 1 and drawing 2 . Lamination 10 is formed from a tooth-back side on a 
substrate 12. The back plate layer 14 is formed on a substrate 12. In order to apply to a 
display as shown in the drawing, a back plate 14 consists of the train of the conductive 
address-line way by which centering was carried out on the substrate 12, from the 
substrate edge, sets an interval and is arranged. The electric contact tab 16 has projected 
from the electrode 14. The 1st thick dielectric layer 18 is formed on a back plate 14, and 
the 2nd dielectric layer 20 thinner than this follows this degree. Furthermore on the 2nd 
dielectric layer 20, the phosphorescence layer 22 is formed, and the penetrable front 
electrode layer 24 follows this degree. Although the front electrode layer 24 is drawn 
solid in the drawing, in order to actually apply to a display, this electrode layer is 
constituted by the line of the address-line way of a back plate 14, and the address-line 
way arranged at the perpendicular. In order to avoid that moisture invades, capsule 
protection of the lamination 10 is carried out by the penetrable sealing layer 26. Electric 
contact 28 is formed in the 2nd electrode 24. 

[0063] The EL lamination 10 operates by connecting the source of ac power with the 
contacts 16 and 28 of an electrode. Although EL lamination by this invention has most 
uses in a display, it has a use as a lamp or a display. 

[0064] If it is this contractor, from the frame of this invention, it will be understood that 
still more nearly another interlayer can be prepared in lamination 10, without shifting. 
[0065] Next, the method by this invention which forms a dielectric layer in one EL 
lamination doubly with an advantageous material and an advantageous process step is 
explained. 

[0066] Lamination 10 is formed in a front face (screen) from a tooth back. Lamination 10 
is formed on the suitable substrate 12. A substrate 12 is a ceramic advantageously and 
this can bear the high sintering temperature (typically lOOOdegreeC) used by the 



dielectric layer. An alumina is the most advantageous. 

[0067] The deposit of the 1st back plate 14 is carried out on a substrate 12. In order to 
wire the thin train of an address-line way, much technology and material are known. 
Advantageously, the address-line way of a conductive metal is screen-stenciled with an 
Ag/Pt alloy paste using the sensitive emulsion which can be washed out in the field in 
which a paste should be printed. Then, this paste is dried and calcinated. Alternatively, a 
back plate 14 can also be formed with the metal of others like the alloy of another noble 
metals like gold or chromium, a tungsten, molybdenum, tantalums, or these metals. 
[0068] The deposit of the 1st dielectric layer 18 is carried out on a back plate by well- 
known thick-film technology. Since a dielectric constant higher than the dielectric 
constant of the phosphorus fire layer 22 is produced, advantageously, the 1st dielectric 
layer 18 is generated from a ferroelectric material, and is generated from what has the 
perovskite crystal structure most advantageously. This material is crossed to a suitable 
operating temperature for a lamination, generally is crossed to 20 degrees C-100 degreeC, 
and has the minimum dielectric constant of 500. The dielectric constant of the 1st 
dielectric layer material is 1000 or more than it much more advantageous, the material as 
an example for the 1st dielectric layer 18 - Pbnb03, Batio3, and SrTi03 And PbTi03 it 
is ~ especially — PbNB03 It is desirable. 

[0069] When choosing ceramic material (namely, member which has the melting point 
high enough although another layer of a lamination is prepared and which is insulated 
electrically) for the 1st dielectric layer 18, the material known as what has a high 
dielectric constant and high dielectric strength is chosen so that I may be understood, if it 
is this contractor. Although these are the peculiar properties of material, generally the 
value is defined to the bulk material which exists in a precise and transparent 
configuration. These properties are changeable with the deposit technology used. About 
the dielectric constant of material, on the whole, a big grain size (within the limits of 
about 1 to about 2 microns) and the high transparency in precise structure are maintained 
by elevated-temperature sintering following thick-film day position technology and this 
in order to make it not lower a dielectric constant more remarkably than the dielectric 
constant of start material. Similarly, high dielectric strength is obtained by using thick- 
film day position technology. However, you should measure the dielectric strength of a 
layer by impressing operating voltage to the completed lamination after all. 
[0070] Thick-film day position technology is better known than before as mentioned 
above. In the case of such technology, a dielectric material is the thickness of a request of 
the range uniform on the whole, and a deposit is carried out on a back plate 14. Thick- 
film day position technology is frequently used at the time of manufacture of the 
electronic circuitry on a ceramic substrate. Screen-stencil is the most desirable 
technology. A commercial dielectric paste can be used at the sintering step which is 
performed by the paste manufacturer and which is recommended. Typically, you should 
choose or form the paste so that hot sintering which is about lOOOdegreeC may be 
enabled. However, the same result can be obtained with other technology. Alternative 
thick-film technology is using a dielectric as a "green tape" so that it can wire on a back 
plate 14. This green tape has the dielectric fine particles of a polymerization matrix, and 
this can be burned in a consecutive sintering process. This tape is flexible, can be level 
opened on the electrode layer 14, and can be made to press before sintering. One possible 
advantage of the green tape on the screen-stenciled dielectric will be being able to carry 



out precise [ of the hole ] partly in a bird clapper still more slightly, if this burns. Now, a 
green-tape dielectric is not easily available. The thick film paste of a dielectric can also 
be extended level, and can be made to be able to put on the back plate layer 14, or can be 
applied with a doctor blade, the static of dielectric fine particles - the fine particles 
following a **** day position and this ****-- the electrostatic charge „******.- muc h 
more complicated technology like sintering performed immediately in front can also be 
used subordinately 

[0071] The 1st dielectric layer 18 is advantageously screen-stenciled with a paste as 
illustrated. In order to attain slight porosity, high crystallinity, and the minimum high 
crack, sintering in the elevated temperature following the deposit to a multiplex layer and 
this is advantageous. Although it is dependent on each material used, it is made for 
sintering temperature not to exceed the temperature which a back plate 14 or a substrate 
12 can bear. For most electrode materials, the temperature of 1000 degreeC is maximum 
typically. The thickness of the 1st dielectric layer 18 changes with the dielectric constant 
of this layer, the dielectric constant of the phosphorescence layer 22 and the 2nd 
dielectric layer 20, and thickness. Generally, the thickness of the 1st dielectric layer 18 is 
within the limits of 10-300 microns, is within the limits of 20-150 microns 
advantageously, and is within the limits of 30-100 microns still more advantageous. 
[0072] It shall be calculated so that dielectric strength suitable at the minimum operating 
voltage may generally produce the criteria for defining the thickness and the dielectric 
constant of a dielectric layer. These criteria are related to mutual so that it may state 
below. The range of the typical thickness between about 0.2-2.0 microns (dl) is given to 
a phosphorescence layer. If the range of about five to 10 dielectric constant of a between 
(kl) is given to this phosphorescence layer and the range of the dielectric strength of 
about 106- 107 V/m is further defined to a dielectric layer In order to determine the 
value of the typical thickness (d2) and the dielectric constant (K2) for the dielectric layer 
of this invention, the following formulas and calculation are applicable. It is calculation 
to these formula rows, without shifting from within the limit [ of this invention ], when it 
is going to change the above-mentioned typical range with a meaning d2 k2 It can use as 
a guideline for determining a value. 

[0073] The voltage V which joins the double layer which has one uniform dielectric layer 
and the phosphorescence layer of one uniform non-conducting inserted into inter- 
electrode [ two / conductive ] is :V=E2 *d2+El *dl defined by the formula 1. (1) 
In this case, E2 The field strength in a dielectric layer, and El The field strength in a 
phosphorescence layer, and d2 The thickness of a dielectric layer, and dl It is 
phosphorescence layer thickness. 

[0074] In these calculation, the direction of electric field is perpendicular to the mediation 
field between a phosphorescence layer and a dielectric layer. A formula 1 is applied as 
long as low voltage is impressed rather than a threshold voltage. In this threshold voltage, 
a phosphorescence layer begins to surrender electrically, and the field strength in a 
phosphorescence layer has an element high enough, although it begins to send out light. 
[0075] electromagnetism ~ the component of the electric displacement (electric flux 
density) D perpendicular to the mediation field between two insulating materials which 
have a different dielectric constant by the theory is continuous over a mediation field This 
electric displacement component in a certain material is defined as a product of a 
dielectric constant and the electric-field component of the same direction. :k2 *E2 =kl 



*E1 by which a formula 2 is drawn from this relation to the mediation field in a double 
layer structure (2) 

In this case, k2 It is the dielectric constant of a dielectric material and is kl . It is the 
dielectric constant of phosphorescence material. 

[0076] :V=(kl *d2/k2+dl) *E1 which can compound formulas 1 and 2 and can obtain a 
formula 3 (3) 

In order to minimize a threshold voltage, the 1st term of a formula 3 needs to be based on 
practical use, and it is necessary to make it small. The 2nd term is defined by the demand 
of selection of phosphorescence layer thickness in order to make into the maximum light 
which a phosphorescence layer emits. In case these numeric values are defined, the 1st 
term is chosen so that it may become 1/10 of the sizes of the 2nd term. :d2/k2 =0.1*dl / 
kl from which a formula 4 is obtained by substituting this condition for a formula 3 (4) 
The ratio of the thickness and the dielectric constant of a dielectric layer is obtained about 
the property of a phosphorescence layer by the formula 4. The dielectric strength of an 
insulating layer appears in holding the impressed whole voltage enough, and this 
thickness is uniquely determined as it from a certain demand of making it like, when a 
phosphorescence layer exceeded and flows through a threshold voltage. Thickness is :d2 
=V/S computed using a formula 5. (5) 
In this case, S is the dielectric strength of a dielectric material. 

[0077] The range of a dielectric constant is acquired by the thickness row of the dielectric 
layer indicated to this invention specification and the claim by using a suitable value to 
an above-mentioned formula and dl, kl, and S. 

[0078] as mentioned above, if it has the front face smooth enough where the 1st dielectric 
layer 18 adjoins a phosphorescence layer (namely, smooth front face where the 
phosphorescence layer by which a deposit is continued and carried out is sufficient with 
predetermined excitation voltage to emit light uniformly on the whole having) and 
there are this phosphorescence layer 22 and compatibility, the 2nd dielectric layer 20 is 
unnecessary Generally, it is enough if boom hoisting of a front face is not changing over 
about 1000 microns (this is almost equal to one pixel width of face) a lot than about 0.5 
microns. If it is a 0. 1-0.2-micron surface relief in this interval, it is much more desirable. 
Even if it has the front face where the 1st dielectric layer 18 is smooth enough, if it does 
not have desired compatibility, in order [ with the phosphorescence layer 22 ] to obtain 
compatibility, you may add still more nearly another material layer (although it is a 
dielectric layer advantageously, it comes out so and a certain need is not) by the thin film 
technology. 

[0079] When the 2nd dielectric layer 20 is needed, this layer is generated on the 1st 
dielectric layer. The 2nd dielectric layer 20 can have a dielectric constant smaller than the 
dielectric constant of the 1st dielectric layer 18, and is typically generated further as a 
film (it is 2-10 microns large much more advantageously more advantageous than 2 
microns). Generally the thickness of a request of the 2nd dielectric layer is the function of 
smoothness, and this layer can be made [ whether it can do and ] thin, if it is got blocked 
and a smooth front face is obtained. In order to obtain a smooth front face, sol gel day 
position technology is used advantageously, and sintering in an elevated temperature is 
performed following this. It is well known from the former, for example, sol gel day 
position technology is "Fundamental Principles of Sol Gel Technology". R.W.JonesThe 
Institute of Metals and 1989 Please refer to. Generally, while still holding the solvent, 



before being taken out from a solution by the sol gel process as colloid gel or a 
polymerization macromolecule network structure, in a sol, material is mixable on 
molecule level with a process. If a solvent is removed, the solid-state of the precise 
porosity rate of a high level will be left behind. Therefore, the value of a surface free 
energy is raised, a solid-state can be sintered at low temperature and concentration can be 
raised rather than it is carried out using almost all other technology. 
[0080] The deposit of the sol gel material is carried out on the 1st dielectric layer 18 so 
that a smooth front face may be obtained. The hole on the thick-film layer which was 
sintered by this sol gel process in addition to producing a smooth front face can be buried 
now. A spin day position or a dipping is the most desirable. These are technology used 
mainly in the photoengraving-process process in semiconductor industry over many 
years. In the case of a spin day position, it is at high speed. - Sol material is typically 
dropped by thousands rotations per minute with up to the - 1st dielectric layer 18 which 
carries out spin. If desirable, several step story and a deposit are possible in a sol. The 
thickness of a layer 20 is controlled changing the viscosity of sol gel, and by changing 
spin speed. The damp film of sol gel is generated on a front face after spinning. In order 
to generate a ceramic front face, generally the sol gel layer 20 is sintered at low 
temperature rather than 1000 degreeC. A sol can carry out a deposit also by the dipping. 
The front face which should be covered is dipped into a sol and it is at a speed fixed next. 
- - It is usually pulled out slowly remarkably. Layer thickness is controlled by changing 
the viscosity and drawer speed of a sol. Furthermore, although a sol may be screen- 
stenciled or spray coated, it is comparatively difficult to control layer thickness by such 
technology. 

[0081] The material used for the 2nd dielectric layer 20 is the ceramic material of a 
ferroelectricity advantageously, and since a high dielectric constant is produced, this 
ceramic material has the perovskite crystal structure advantageously. Advantageously, 
this dielectric constant is the same as the dielectric constant of the 1st dielectric layer, in 
order to avoid the voltage variation in two dielectric layers 1 8 and 20. but it is used with 
the 2nd dielectric 20 — further, by the film, only about 20 can use a small dielectric 
constant, however a dielectric constant makes it advantageously larger than 100 The 
titanic acid of Sr, Pb, and Ba which are used by PZT (PZT), lanthanum acid-PZT 
(PLZT), and the 1st dielectric layer 18 is contained in the material as an example, and 
PZT and PLZT are the most desirable in this case. 

[0082] In order to generate the suitable smooth ceramic front face for the day position of 
the following layer, the deposit of PZT or the PLZT is carried out by sintering at low 
temperature as sol gel more advantageous than about 600 degreeC following a spin day 
position and this. 

[0083] Although the following layer by which a deposit should be carried out is the 
phosphorescence layer 22 typically, as mentioned above, it is the purpose which 
improves a mediation field with a phosphorescence layer further, and still more nearly 
another layer can also be prepared on the 2nd dielectric layer 20 within the limit of this 
invention. For example, the thin film layer of the material known for good pouring nature 
and good compatibility being obtained can be used. 

[0084] The deposit of the phosphorescence layer 22 is carried out by the thin film day 
position technology of common knowledge of vacuum deposition, sputtering, etc. by the 
electron beam evaporator. Although a desirable phosphorescence material is ZnS:Mn, 



another phosphor which emits the light of a different color is also known. The 
phosphorescence layer 22 has the thickness of about 0.5 microns, and about five to 10 
dielectric constant typically. 

[0085] Although another penetrable dielectric layer on the phosphorescence layer 22 is 
unnecessary, you may prepare, as long as it is desirable. 
[0086] The deposit of the front electrode layer 24 is directly carried out on the 
phosphorescence layer 22 (if prepared another dielectric layer). This front electrode is 
generated from the indium stannic-acid ghost (ITO) which is permeability and is 
advantageously known for thin film day position technology like the vacuum deposition 
in an electron beam evaporator. 

[0087] Typically, lamination 10 is annealed and, next, is sealed by sealing layer 26 like 
glass. 

[0088] :substrate layer which the advantageous lamination which has the value of the 
typical thickness by this invention is attached even to a front face from a tooth back, and 
is as follows An alumina back plate Ag/Pt address-line way The 10-micron 1st dielectric 
layer Niobic-acid lead The 30-micron 2nd dielectric layer PZT 2-micron 
phosphorescence layer ZnS:Mn The front-face electrode of 0.5 micron ITO 0.1 -micron 
sealing layer Glass In the case of an ElectroLuminescent Display big 10-20 microns, 
layer thickness can be changed. For example, in order to obtain desired smoothness, 
about 6-10 microns of thickness of a sol gel layer are increased typically. Similarly, in a 
big display, ITO layer thickness can be increased to 0.3 microns. 
[0089] According to this invention, connection between the address-line way of the front 
face and tooth back of an electroluminescence lamination and a voltage drive circuit is 
advantageously made by making the through hole in a tooth-back substrate penetrate. EL 
lamination is the thick dielectric layer of this invention. - This is although it is not 
required. - Having is most desirable. 

[0090] The voltage drive circuit has the voltage (typically called high-voltage drive chip) 
drive component. In order to excite a pixel alternatively according to a video input signal, 
the output side of this component is connected to each line address track and train 
address-line way of a back plate and a front electrode. Generally the voltage drive circuit 
and the component are known in the conventional technology. In order to explain this 
invention, through hole connection is prepared in the package-ized well-known high- 
voltage drive chip, and surface mounting of this high-voltage drive chip is carried out on 
a tooth-back substrate by well-known reflow-soldering technology. The high-voltage 
drive chip of this form is known as the symmetrical pulse drive type and unsymmetrical 
pulse drive type of common use. 

[0091] However, the circuit pattern prepared in order for a special driver circuit or a 
driver component to be able to deform, to make it such and to connect with the pattern 
and driver circuit of a penetration hole naturally so that it may notice if it is this 
contractor may be affected, this invention can attach only the whole driver circuit or its 
part on the substrate of a posterior as an example. For example, instead of using a high- 
pressure package chip, it can use on a substrate using the diamond touch method of 
common use of an unreserved silicon die (chip), and a chip can be connected to the driver 
circuit on a substrate using the wirebonding technology of common use. In this case, a 
driver chip can occupy only the small field on a substrate, but can arrange all the driver 
circuits on a substrate. Consequently, interface combination of the super-** type display 



panel can be carried out at a direct video signal, and it can connect with the source of a 
direct direct current power. Such a display is useful with the super-** type portable 
product which needs a display. Of course, it is applicable to the display of any sizes that a 
driver circuit can be attached in the posterior of a substrate, and if it is a comparatively 
big display, in order to establish a direct drive circuit in the posterior of a substrate, it can 
offer a much more big space. 

[0092] The circuit connection state of this invention is shown in drawing 3 - drawing 10 . 
As mentioned above, a special penetration hole and a special circuit pattern are prepared 
in order to attach the high-pressure driver chip 30 in the opposite side of a posterior 
substrate for the purpose of illustration. Super tex hyperventilation7022PJ is an object for 
the connection to the train address line 14, and super tex hyperventilation8308PJ and 
hyperventilation8408PJ (a super tex company, California, Sunnyvale **) of a special chip 
select are the objects for the connection to the line address line 24. The two latter chips 
differ in that one lead pattern is the mirror image of the lead pattern of another side. 
[0093] If drawing is referred to, advantageously (it does not necessarily surely say), the 
EL lamination 10 consists of two-layer dielectric layers 18 and 20 of this invention, is 
carried out in this way and consists of the front toward the **** side from the substrate 
12 of a posterior. The posterior substrate 12 is punched with the penetration (through) 
hole 32, and it is made, as for the pattern, for a substrate 12 and the penetration hole 32 to 
become both the termination of the address lines 14 and 24 (formed later) most closely. 
Or an additional penetration hole can be alternatively prepared by the relation which kept 
the predetermined interval along with the address line. This is useful although connection 
with the front ITO address line of high resistance is made. The pattern of drawing 4 is an 
object for the connection to the EL lamination 10 on the rectangular substrate 12, the 
train address line (posterior electrode) 14 is formed in the rectangular substrate 12 in 
accordance with a comparatively long size, and the line address line (anterior electrode) 
24 is formed in it in accordance with the comparatively short size. 
[0094] The penetration hole 32 is advantageously formed by laser. The hole 32 can be 
typically extended on one side with the property of a laser punching process, and in order 
to make it easy to let an electrical conducting material pass in a hole, the side is chosen so 
that it may be a posterior side or the opposite side. 

[0095] The substrate 12 used by EL lamination should be what can reduce the 
temperature which encounters at a consecutive processing step. Typically, the substrate 
used is stable to the temperature of 850 degrees or more, in order are enough to support a 
lamination strongly and to be equal to a consecutive thin film paste and baking sintering 
for sol gel material. Therefore, the substrate should be impermeability to the laser beam 
and it is because the **** hole 32 can be formed by laser punching. Finally, the substrate 
should offer the good adhesion of the thin film paste used at a consecutiveness step. 
Crystal line ceramic material and non-conductivity vitrified material are used. Especially 
the alumina is advantageous. 

[0096] The circuit pattern 34 of an electrical conducting material is a pattern shown in 
drawing 5 , and is printed by the posterior side of a substrate 12. At this step, an electrical 
conducting material is pulled through the penetration hole 32 as mentioned above. The 
circuit pattern 34 of the posterior side of a substrate 12 consists of electric leads between 
many connector pads (a label is not carried out) like the posterior connector pad 36 
around [ each time ] the penetration hole 32, the chip connector pad 38 for the output of a 



high-pressure driver chip (not shown), the connector pad (a label is not carried out) for 
connecting with the remainder of a drive circuit (not shown) further, and illustration. 
[0097] An electrical conducting material is the electric conduction thin film paste 
attached by screen-stencil advantageously. 

[0098] In order to form the track which penetrates each penetration hole 32, the front side 
top of a substrate 12 is made into a vacuum, and another side and a circuit 34 are printed 
by the posterior side. This is advantageously attained by placing a substrate 12 on the 
vacuum table which has a master plate, and the master plate has the hole punched by the 
pattern of drawing 4 between the substrate 12 and the vacuum in that case. Each hole of a 
master plate is larger than the hole of a substrate 12 what minute in line. A vacuum is not 
added until a circuit is printed, in order to ensure that a vacuum is added uniformly. A 
vacuum is continued until an electrical conducting material is penetrated and pulled to the 
front side of a substrate. The small amount of an electrical conducting material penetrates 
to the front side of a substrate 12, and is pulled, and a penetration hole wall is covered at 
the time. A thin film paste is calcinated from it according to a well-known procedure. 
[0099] Following this step, advantageously (there is surely nothing then), the circuit pad 
reinforcement pattern 42 is printed, as shown in drawing 7 . Printing and a baking step 
are continued like an electrical conducting material. 

[0100] From it, the train address line 14 and the connector pads 40a and 40b are formed 
in the front side of a substrate 12, and are performed by screen-stenciling a thin film 
electric conduction paste like silver / platinum paste advantageously. The address-line 
pattern is shown in drawing 6 , and it extends along with the longitudinal direction of a 
substrate 12, and has the train finished as front (train) connector pad 40a. Between this 
same step, front (line) connector pad 40b is prepared in order to connect a line address 
line to a drive circuit finally through the penetration hole 32. An electric conduction paste 
is advantageously drawn out through the penetration hole 32 as mentioned above, and a 
vacuum is added from the posterior circuit side of a substrate in that case. 
[0101] Since a means to form a track through the penetration hole 32 was formed from a 
thin film electric conduction paste, although it explained in full detail in the top With the 
conventional technology, an electric conduction paste like the penetration hole by which 
the electric plate was carried out so that it may be well-known Or a penetration hole is 
formed of un-electric plating, and it is made and formed of it, it is made such, and the 
material which adhered suitable for a substrate and by which the electric plate was carried 
out is offered, and a plate conductor adheres to a consecutiveness layer. 
[0102] In that case, the thin film dielectric layer 18 of this invention is formed 
advantageously, and is calcinated as mentioned above. 

[0103] The seal of the posterior circuit side of a substrate was advantageously carried out 
using the posterior sealant 44 at that time, and in order [ for attachment of a connector 
pad of a high-pressure driver chip by the screen-stencil used at that time, for example, a 
thin film glass paste, ] to attach the connector pin 45 in the remainder of a driver circuit 
(not shown), it is being kept exposed. The sealing pattern is shown in drawing 8 . 
[0104] Next, EL lamination is complemented by the sol gel layer 20, the phosphorus 
layer 22, and the front line address line 24. The pattern for the front line address line 24 is 
shown in drawing 9 . This consists of parallel lines covering the thickness of the substrate 
12 which carries out termination near the front (line) connector pad 40. The electric 
interconnection 46 between the line address line 24 and the front (line) connector pad 40 



is formed for the purpose of reliable electrical installation if needed. These are formed by 
printing an electrical conducting material like silver through a shadow mask 
advantageously by the pattern shown in drawing 10 . 

[0105] The above-mentioned front sealing layer 26 is formed in order to prevent moisture 
transparency. 

[0106] According to this invention, the front ITO address line 24 of the EL lamination 10 
is advantageously formed of laser writing. This laser write-in technology is related with 
the advantageous EL lamination 10 of this invention, and is shown. However, being 
applied still more widely, when laser write-in technology patternizes the planar 
lamination which has a top layer and a bottom layer should be understood. ITO and the 
phosphorus layers 24 and 22 have the top layer which does not absorb a laser beam 
substantially about this point. Furthermore, it becomes blunt with the thick-film 
provincial accent niobium dielectric layer 18, and the sol gel layer 20 of a zirconate 
titanate has the bottom layer which does not absorb a laser beam. Other typical material 
contains Sn02 and In 203 as a transparent conductor (translucency). 
[0107] Usually, in the thought of this invention, a top layer is a material which penetrates 
a visible ray, and a bottom layer is a material which does not penetrate a visible ray. 
Therefore, a lower material is punched directly and a top layer is punched indirectly. In 
this case, it is punched using the laser beam [ in / a visible field ] which has the 
wavelength in the infrared field of an electromagnetic spectrum. The terebration by this 
laser is widely used in a semiconductor, a liquid crystal display, a solar cell, and EL 
display. 

[0108] It is the purpose which controls the precision and resolution (the depth and width 
of face of slitting) of laser writing, is the purpose which avoids explosive non-flake- 
ization of a layer, and is the purpose which minimizes the counter diffusion between 
layers, and the predetermined property and predetermined layer thickness of material 
should be protected. 

[0109] The next relation is maintained about a two-layer lamination. 
[0110] It corrects. If absorption coefficient [ of alpha uTu>alpha oTo and an alphau= 
bottom layer ], absorption coefficient [ of an alphao= top layer ], Tu= bottom layer 
thickness, To= top layer thickness, and product alphauTu is made remarkably larger than 
product alphaoTo, it is much more advantageous. 

[0111] When two or more top stratum lucidum and/or two or more opaque layers are 
prepared The sum of product alphauTu to each layer should make it larger than the sum 
of product alphaoTo to each layer, namely, when the sigmaialpha uiTui>sigmaialpha 
oiToi above-mentioned function is maintained Without penetrating a part of bottom layer 
and cutting the thickness of the whole deeply by the step of this invention, direct 
punching should be carried out, and the thickness of the whole top layer should be 
penetrated and it should punch indirectly. 

[0112] Before being able to soften a top layer by indirect punching, and/or before 
evaporating, when heat or vapor pressure is formed into a bottom layer, explosive un- 
laminating-ization may arise. So, the material in a bottom layer should dissolve and 
evaporate the material in a top layer at low temperature rather than the temperature 
dissolved and evaporated. 

[0113] It is the purpose which raises the performance which high resolution cuts deeply, 
and it is advantageous if the thermal conductivity of the material in a bottom layer is 



made smaller than that of the material in a top layer. The thermal conductivity of both 
layers is selected from the field currently punched so that large heat may not radiate heat, 
while this field is irradiated by the laser beam. 

[0114] It is the purpose which avoids the counter diffusion of the matter between layers, 
and the field which should be punched is irradiated by the laser beam and should make a 
diffusion time for this process longer than time. 

[0115] The above-mentioned property is known to material and it can tell beforehand 
which material is suitable for a laser write-in process of this invention. 
[01 16] The resolution of laser slitting, laminate[ explosive / un-]-izing, and counter 
diffusion are also influenced with the energy and the scan speed of a laser beam. 
However, if the above-mentioned relation is protected, another laser conditions of these 
are usually maintained, and in order to attain the result of a request of direct punching 
and indirect punching, control and change of another laser conditions of these will be 
attained. 

[0117] The laser beam which supplies the laser beam which has the wavelength in a 
visible region or an infrared field is well-known. A carbon dioxide gas laser, an argon 
laser, and an YAG laser are the example. All laser has larger wavelength than 400nm. 
Pulse-wave laser or continuous-wave laser can be used. The latter is advantageous in 
order to form a cut of sharp high resolution. A laser beam converges with suitable lens 
equipment. The purpose is for guaranteeing sufficient local density for perfect removal of 
a top layer. Usually, the energy density of a laser beam is set up so that the slot cut may 
become larger enough than upper transparent layer thickness. When a stratum lucidum 
contains the electrode address line, it is guaranteed that the address line is defined clearly 
and insulated electrically by this. 

[0118] Writing is performed by moving a laser beam to the material written in. It is 
carried out by laying the material which should be written in relatively [ laser beam ] 
much more advantageous on xy coordinate table which can move. 
[0119] In order to write in the address line, the table which can move in the x directions 
(at right angles [ Namely, ] to the address line written in) is advantageous, and a laser 
beam is movable along the direction of y, i.e., the address line. 
[0120] The material which is evaporated or is decomposed during laser writing is 
removable from the material written in with the vacuum established near the laser beam. 
[0121] The film 24 of the advantageous EL lamination 10 by this invention and indium 
oxide tin is put on the phosphorus layer 22 by the well-known method. The method of 
putting the vacuum covering method for putting ITO or ITO is shown in the U.S. Pat. No. 
4568578 official report and the No. 4849252 official report. The oxidization tin doped by 
fluorine in material other than ITO can also be used. A transparent dielectric layer can be 
optically prepared among the layers 24 and 22 which are not taken ITO. The sol gel layer 
20 and the thick-film-dielectrics layer of a provincial accent niobium with advantageous 
PZT are prepared in the bottom of a phosphorus layer. The EL lamination 10 is formed 
by the sequence contrary to conventional TFEL equipment as mentioned above. This 
leaves like the former the ITO layer 24 and the phosphorus layer 22 which are suitable 
for the laser writing by this invention as a stratum lucidum of the upper layer 1 8 and 20 
top of a lower opaque dielectric. 

[0122] Each line address line 24 is written in by laser as mentioned above. The sol gel 
layer 20 reaches in part at least, and a laser beam removes few portions of the dielectric 



layer 1 8 of a thick lower part directly, and removes ITO and the phosphorus layers 24 
and 22 indirectly covering those thickness. This leaves the insulating gap which can trust 
it between the adjacent address lines. 

[0123] The line address line 24 is connected to the above-mentioned drive circuit. In 
detail, of above-mentioned advantageous penetration hole connection, when the electric 
interconnection 46 carries out the vacuum evaporationo of the silver by the pattern shown 
by) and drawing 10 in advance of (laser writing, it is formed in the position which laps 
with a part of ITO layer which finally forms the address line. 
[0124] Next, the address line is written in as mentioned above. 

[0125] Completed EL lamination can carry out a seal as mentioned above carrying out 
the spray of the polymer seal for protection on a front visible side, or by pasting up a 
glass plate on a front front face. 

[0126] Two or more advantages are acquired by using indirect punching for writing in a 
transparent conductor material. Not the ultraviolet-rays pulse laser that has a high instant 
output but the connection wave laser of the remarkable low energy which sends out the 
light in a visible region can be used. This laser not only can reduce cost, but forms the 
still smoother line on deleted slitting. This is remarkably [ because of EL display of high 
resolution ] important. Direct punching of a transparent material needs the remarkable 
high instant laser energy which sends out energy required for punching in sufficiently 
short time to prevent [ in which heat spreads ] from the field where punching is 
performed, the attempt in the conventional technology for punching directly the 
transparent conductor prepared on a transparent substrate ~ setting — laser energy — very 
- an element - the great portion of; light directly supplied by transparent conductor 
material passes both transparent layers In many cases, indirect punching minimizes the 
trouble of the counter diffusion between layers. The heat for a stratum lucidum making it 
evaporate is because it is generated from the bottom of a stratum lucidum. This promotes 
not diffusion of the material to the inside of a lower layer but the removal to the exterior 
of material punched. This is important in order to maintain the quality of the dielectric 
layer in EL display, and a phosphorus layer. 

[0127] this invention is further shown by the following deformation examples. 
[0128] an example 1 ~ that this example prints simply the thick-film layer (material used 
as a ceramic sheet in reference besides Miyata) of a barium titanate shows that it is 
influenced by electronic breakdown under conditions 

[0129] Single 1 -pixel electroluminescence devices were formed on the alumina substrate 
(5cm 0.1cm in square, thickness) obtained from a Coors ceramic (Grand Junction, 
Colorado, U.S. A). On a substrate, from an edge, a back plate layer is detached and is 
contacted in the center, the material used — silver/platinum — it is a conductor This is 
printed as the address line like before in electronics. In detail, Cermalloy#C4747 (it is 
available from Cermalloy, Conshohocken, and Pa) was screen-stenciled as a thick film 
paste by the mesh stainless-steel screen of 320, and was coated with the sensitization 
agent. This sensitization agent was irradiated by ultraviolet rays through the photo mask. 
The purpose is for exposing the field of the sensitization agent maintained for the print. 
The sensitization agent which was not exposed was melted with water and removed. A 
paste is printed by this part through a screen. Next, the remaining sensitization agents 
were further hardened by additional optical irradiation. It dried for several minutes in the 
150-degree C furnace, and the printed paste was heated in air in the BTU model TFF142- 



790A24 belt furnace by the temperature profiles recommended by this paste maker. The 
maximum process temperature was 850 degrees C. The thickness from which the heated 
electrode conductor layer was obtained was about 9 microns. 

[0130] A dielectric layer is formed as follows on this electrode layer. A barium titanate 
(available [ from ESL#4520-ElEctroscience Laboratories, King of Prussia, and 
Pennsylvania ], dielectric constant 2500-3000) is printed on the pattern of a square form 
through a 200-mesh screen. Consequently, all were covered except for the electric contact 
pad in the line of an electrode. The printed dielectric paste was heated in the air in a BTU 
furnace by the temperature profiles recommended by the manufacturer (the 900 to 1000 
degree C maximum temperature). The thickness of the obtained dielectric which was 
heated is in the range of 12-15 microns. Next, the 2nd and the 3rd layer of a dielectric 
were printed and heated on the 1 st layer by the same method. The thickness with which 
three dielectric layers printed and sintered were combined is 40-50 microns. 
[0131] The phosphorus layer was directly put by the well-known thin film technology on 
the dielectric layer. In detail, a layer with a thickness [ of the copper sulfide doped by one 
mole percent of manganese ] of 0.5 microns is UHV. Instruements Model Vacuum 
evaporationo is carried out on a dielectric layer using 6000 electron-beam-evaporation 
equipment. These layers are heated under a vacuum in vacuum evaporationo equipment, 
and are maintained at the temperature of 150 degrees C in about 2 minutes and during 
vacuum evaporationo. 

[0132] A phosphorus layer is coated with the 0.5-micron layer of the transparent electric 
conductor which consists of indium oxide tin. This layer is put on the detail put by well- 
known thin film covering technology under a vacuum at 400 degrees C using electron- 
beam-evaporation equipment. 

[0133] Next, a lamination is 450 degrees C for 15 minutes in air, is the purpose which 
anneals an oxidization phosphorus indium conductor layer, and is processed. An indium 
brazing-and-soldering point is prepared in an ITO layer. The seal of this element is 
carried out by the silicon sealant (Silicone Resin Clear Lacqver and 
cat.#419.M.G.Chemicals). 

[0134] This element is examined by applying DC voltage between two electrodes. It is 
observed whether this element applies the voltage made to raw-** electronic breakdown 
of the dielectric layer in the field near direct [ of the contact to indium oxide tin ], and 
stops whether functioning or not. 

[0135] It is presumed that failure of this element arose in order not to form the smooth 
front face for which a dielectric layer is needed for a phosphorus layer. A minute crack 
may be observed on a front face. However, this may originate in existence of the material 
acting as the obstacle under commercial dielectric paste. Therefore, titanate barium is not 
the index which shows that it cannot be used as the single by this invention, or 1st 
dielectric layer. 

[0136] an example 2 - this example — provincial accent niobate - although, as for this 
material, the screen printing dielectric layer which consists of the paste containing - by 
which having a dielectric constant higher than a barium titanate and low sintering 
temperature is known gives a suitable dielectric constant, not carrying out luminescence 
is shown 

[0137] An element is similarly constituted in an example 1 . However, it has the dielectric 
layer which consists of a dielectric paste of a niobate, and Cermalloy#IP9333 (about 3500 



thickness of a dielectric constant is the same as that of an example 1). When were tested 

and DC voltage 400V were added, dielectric dielectric breakdown did not produce this 

element. However, light was not emitted even if it applied AC voltage. 

[0138] Not emitting light originates in the problem of the compatibility in connection 

with a phosphorus layer. This should not consider as the index which shows that a 

provincial accent niobate cannot use it as the single by this invention, or 1st dielectric 

layer. 

[0139] This example shows the two-layer dielectric constituted by this invention. That is, 
they are the 1 st dielectric layer (like in the 2nd example) of a provincial accent niobate, 
and the 2nd dielectric layer of provincial accent zirconate. Desired luminescence was 
attained. 

[0140] The same element is constituted also in an example 2. However, it becomes blunt 
using a sol gel process, and to the dielectric layer which the layer of zirconate (PZT) was 
printed and was heated, before a phosphorus layer is put, it has the additional step made 
to cover. The sol was prepared as follows. An acetic acid is dehydrated for 5 minutes at 
105 degrees C. Melting of the 12g of the acetic-acid provincial accents was carried out 
into 7ml of the dehydrated 80-degree acid in order to form a colorless solution. It was 
cooled, and this solution was mixed into the solution in order for a 5.54g propoxy-ized 
zirconium to form the solution of blue yellow. This solution was left by 60 degrees - 80 
degrees as it was for 5 minutes, and while 2.18g isopropoxy-ized titanium agitated after 
that, it was added. The produced solution remains. It was agitated all over the ultrasonic 
bus in order to guarantee that a solute fuses. Next, the solution of 4:2: 1 of 1 .75ml 
ethylene glycol, propanol, and water was added in order to form a stable sol. Before 
further much ethylene glycol's coating, it was added to the value of the request for spin 
coating or dipping in order to adjust viscosity. Rotation coating was carried out or 
dipping of the prepared dielectric layer was carried out by the sol. In rotation coating, the 
sol was drop-ized on the 1st dielectric layer under rotation by 3000rpm in the level 
surface. In the case of dipping, the viscous higher sol was used. The substrate was able to 
pull up from the sol the speed for 5 cm/because of the dipping process. Next, the obtained 
assembly which was coated was heated in the air in a furnace for 30 minutes at the 
temperature of 600 degrees C in order to change a sol to PZT. PZT layer thickness was 
about 2-3 microns. It was observed that the front face of a PZT layer is more remarkably 
[ than the front face of the 1st dielectric layer screen-stenciled and sintered ] smooth. 
[0141] A phosphorus layer and a stratum lucidum are put as in an example 1 following 
covering of a PZT layer. 

[0142] By the luminescence - voltage characteristic, rather than analogous or it, the 
completed lamination is a good property and was manufactured by the property reported 
by Miyata etc. The threshold voltage for the minimum brightness for a display was 1 10V. 
a threshold (namely, 160V, 60Hz) — the upper - the luminescence luminous intensity in 
****** 50V was a 57 foot run bail 

[0143] In this example, the change in the thickness of a dielectric layer affects operating 
voltage and the brightness of a display. 

[0144] The display was constituted as in an example 3. As for a different point, only not 
three but two screen-stenciled dielectric layers were put. The thickness of the 1st 
dielectric layer was reduced to 25-30 microns according to it. 
[0145] The threshold voltage for the minimum brightness was expected from 



consideration with theoretical 70V (it sets in the example 3 and they are 1 1 0 candle 
powers). Brightness [in / ****** 50V / a top / for a threshold ] was also reduced to the 
35 foot run bail (57 candle-power foot run bail, example 3). 

[0146] an example 5 -- this example shows the advantageous example which connects the 
low of EL lamination, and a line address line to the drive circuit which used the through 
hole 

[0147] EL display in which addressing is possible is constituted using the same sequence 
of layer covering shown in the example 3. The substrate was the alumina of a rectangle 
with a thickness of 0.025 inches. This alumina is Coors which has a size with a width of 
face of 2 inches in a length inch. Ceramics (Grand Junction, Colorado, U.S.A) Shell 
acquisition was carried out. A substrate is the pattern shown in drawing 4 , and the 
penetration hole with a diameter of 0.006 inches was opened using the carbon dioxide gas 
laser. A substrate is the purpose which guarantees that all holes are clear, and was 
inspected. In the side by which the hole faces laser, it turns out that a diameter is about 
0.008 inches and is about 0.006 inches in an opposite side. The side which has the hole of 
the larger one is the purpose which easy-izes inserting an electrical conducting material 
into a penetration hole, and was selected by the background of a substrate. 
[0148] The circuit pattern which could come, and was alike, then was shown in drawing 
5 was printed by the mesh stainless steel stainless-steel screen of 325 using the 
Cermalloy#4740 silver platinum paste, this print - in process, the alignment of the 
substrate is carried out to the master plate which has the 0.040 inches hole which was 
able to be opened by the same pattern as having been shown in drawing 4 , and in order 
to pull out an electric conduction pace through the penetration hole in a substrate further, 
a vacuum is added to the whole surface namely, - from the space side of a substrate — 
seeing - under a master plate This step formed the circuit pattern of drawing 5 with the 
track which passes along each of the penetration hole in a substrate. A vacuum is added 
for the first time since a substrate is printed in order to guarantee the uniformity in 
vacuous impression. This portion guarantees filling up with a penetration hole. 
[0149] A substrate is heated in the BTU model TFF 1 42-790 A24 by the temperature 
profiles advanced by the paste manufacturer following a print. The maximum 
temperature was 850 degrees C. 

[0150] The circuit reinforcement pattern shown in drawing 7 is printed following this 
step, and the circuit background of a substrate is heated (using the same Cermalloy 
electric conduction paste). This step makes this circuit pattern thicker in the 
predetermined field to which electrical connection should be made substantially. 
[0151] Next, the train and line connector pad of the train address line and an anterior 
were screen-stenciled on the anterior of a substrate. The line extended to the train 
connector pad shown in drawing 6 covering the length of a substrate. The line connector 
pad shown in drawing 5 is printed in this same step. The train address line and the 
connector pad were formed from the same electric conduction paste (Cermalloy#4740) 
using the same print conditions and heating conditions. The position law of the substrate 
was carried out by the penetration hole of drawing 4 on the same master plate, and it was 
added from the bottom in order for a vacuum to pull out an electric conduction paste to 
the background of a substrate through a penetration hole. The heated electrode layer 
thickness was about 8 micrometers. 52 address lines were formed per inch and the 
number of all the address lines was 68 further. As for this portion, inspection was made [ 



filling up with a penetration hole, and ] in order to guarantee. 
[0152] As shown in the example 3, it was printed and the dielectric paste 
(Cermalloy#IP9333) of three layers was heated, in order for thickness to form about 50- 
micrometer dielectric layer. 

[0153] Next, the seal of the circuit background of a substrate was carried out. Screen 
printing of the thick-film glass paste (HeraeusIP9028, Heraeus-Cermalloy, 
Conshohocken, product made from Pa) was carried out using the 250-mesh screen by the 
pattern shown in drawing 8 . The connector pad for attaining to a high-voltage drive chip 
and connecting with other drive circuits was not covered. Next, the glass-seal layer was 
heated using the temperature profiles recommended by the manufacturer at the 
temperature whose highest is 700 degrees C in a BTU belt furnace. 
[0154] the purpose to which a substrate avoids contact between the material on which it 
was printed on the circuit side, and the belt of a furnace during the above-mentioned 
heating — ceramic material ~ it was supported on the member 

[0155] A sol gel layer is substantially formed of being immersed, as stated to the example 
3. Three or four sol gel layers are used typically. For example, it is had and used at the 
ten to 25 sec/inch pooling rate from the mixture which has the viscosity of about 100 
cP(s) measured by the falling ball viscometer. Between immersing layers, sol gel is dried 
for 10 minutes at 1 10 degrees C. A vacuum chuck covers the active field of a lamination, 
and a line crack and sol gel remove the remaining fields, and are rinsed. The layer 
concerned is sintered for 25 minutes at about 660 degrees C in a belt furnace after that. It 
is attained while the thickness of the whole sol gel is 3-10 micrometers by this. This is 
succeeded by the phosphorescence layer of the example 3 for which it was doped with 
1% of manganese, and zinc sulfide with a thickness of 0.5-1.0 micrometers was used. 
[0156] As the line of an address line was mentioned already in the example 3, it adheres 
to an indium-tin-oxide (the pattern is shown in drawing 9 ). The line of the address line of 
about 52 exists for every inch, and, on the whole, it becomes the line of 256 there. The 
interval between lines is 0.001 inches and line width of face is 0.019 inches (center to 
center). 

[0157] The vacuum evaporationo of the silver is carried out on a substrate through a hole 
conductor through a shadow mask for electrical installation formation of the line of the 
address line to a line connector pad like the pattern shown in drawing 10 . 
[0158] The seal of the front face whose lamination is visible is carried out by the silicon 
sealant. This silicon sealant is continued and sprayed on the whole front front face of a 
display. The silicon resin clear lacquer of M.G. KEMIKARU and Cat#419 are used for 
this sealant. 

[0159] The whole display is inspected by connection with the pulse generator which 
crosses the pair of the train on the circuit established in the posterior of a substrate, and 
the pad of a line, and supplies the square wave signal of 60Hzl60V. Each pixel of a 
display is the same consistent intensity as what was measured in the example 3 when 
voltage is supplied based on individual lighting. The pixel which is functionally with 
obstacles is found out out of all the pixels of 17408. 

[0160] an example 6 - the advantageous example of laser in which scribing of the 
indium-tin-oxide-address line of EL lamination of this invention is carried out is shown 
by this example 

[0161] The matrix display which can be called in the address is constituted on the 



ceramic substrate used in the following processes. This ceramic substrate is 0.025 inches 
and thickness is a length of 6 inches, those [ with a width of face of 2 inches ] with an 
alumina rectangle object, and Coors. It is obtained from Ceramics (Grand Junction, 
Colorado, U.S.A). A hole with a diameter of 0.006 inches can open in this substrate using 
carbon deoxy DOREZA. This pattern is shown in drawing 4 . The part is inspected in 
order to guarantee that all these holes have penetrated. 

[0162] The circuit pattern shown in drawing 5 following this step is printed by the 
stainless steel screen of the network of 325 (a Cermalloy(Conshohocken Pnnsylvania, 
U.S.A) #4740 silver platinum paste is used for this screen). A substrate is arranged by the 
master plate between print process. This master plate has the 0.04 inches hole which was 
able to be opened during the print by the same pattern as the substrate for making supply 
of a vacuum in a substrate hole easy. A vacuum absorbs a paste through a hole, in order 
to make easy formation of the conductive path which passes along a ceramic substrate 
after a part of sintering. This part is had and sintered by the temperature data of 850 
degrees C which the paste manufacturer recommends in a BTU model TFF1 42-790 A24 
belt furnace in the atmosphere, i.e., the maximum temperature. The circuit reinforcement 
pattern shown in drawing 7 is printed following this step, and it is sintered at the circuit 
side of substrate back (the same thing as the above-mentioned "Cellmaloy n conductivity 
paste is used also here). This step makes a comparatively thick circuit pattern produce in 
the positive field to which electrical installation is made after that. 
[0163] It can come, and is alike, then the set and connector pad of an address line train 
are printed on the front face whose substrate is visible. These lines have extended even to 
the connector pad along with the overall length of a substrate ( drawing 6 ). The line of a 
connector pad is formed in this step ( drawing 6 ). An address line train and a column 
connector pad train are formed from the same silver platinum paste used in the state of 
the same print and sintering. The substrate is located on the same master plate which has 
the penetration hole of drawing 4 . A vacuum is supplied in order to extrude a conductive 
paste towards the posterior of a substrate through a penetration hole from a lower part. 
The sintered electrode layer thickness is about 8 micrometers. The address line of 52 
exists for every inch, and the total of an address line is 68. 

[0164] It has three layers next to lead and a niobate dielectric paste (Cermalloy#IP9333) 
in the temperature condition (the maximum temperature of 850 degrees C) which is 
printed after that and recommended in belt fur NANSU in the manufacturer, and they are 
sintered by the upper part of an address line train. The joint thickness of a dielectric layer 
is 50 micrometers. 

[0165] Based on the example 5 the pattern is indicated to be to drawing 8 , the seal of the 
circuit side of substrate back is carried out following this step. 
[0 1 66] Next, in order to form a smooth front face, it adheres to the layer of lead, 
zirconate, and titanate with a thickness of 3-10 micrometers (PZT) on lead and a niobate 
dielectric paste. It is used based on an example 5 and the immersed sol gel technology is 
used, a thin film-like phosphorescence layer — electromagnetism — it adheres by 
evaporation of the well-known method using the beam A phosphorescence layer is the 
zinc sulfate had and doped from 1% of manganese. This covers the thickness between 
0.5-1 micrometer, and it adheres to it. 

[0167] the following step ~ the layer with a thickness of 300nm of an indium and a 
stannic-acid ghost (ITO) — the electromagnetism of a well-known method -- it is making 



it adhere on the phosphorescence layer for which beam evaporation was used 
[0168] This ITO layer is 2watt(s) of the Ar ion laser reversed by the wavelength of 
514.5nm. It is patternized to the address line of 256 using CW (continuous wave length). 
EL lamination is attached on a movable X-axis table. This X-axis table moves a 
lamination perpendicularly to the line by which scribing is carried out by the laser beam. 
A laser beam is moved to Y shaft orientations, in order to carry out scribing of the line. It 
converges a laser beam on the spot of 12 macrometers, and a laser output is adjusted as 
follows. That is, it is adjusted so that about 10% of the dielectric layer by which it was 
combined with the indium and the stannic-acid ghost, and the phosphorescence layer 
under it under it may be removed in the part where the laser beam of (about 1 .8W) was 
scanned. A scan speed sets the gap of about 40 micrometers or 25 micrometers, 
respectively, and in order to have in a depth of 6-8 micrometers or 3-4 micrometers and 
to prepare an address line, it is controlled by about 100 mm/sec and 500 mm/sec. The 
interval between address lines (for example, between line centers) is about 500 
micrometers. The vacuum near the substrate stops evaporation and removal of material. 
Removal is completely performed at once as the pattern of a transparency electrode is 
shown in drawing 9 . On [ all ] a display, the line of the address line of about 50 exists for 
every inch, and the column of 256 exists on the whole. 

[0169] Before scribing of the ITO column line is carried out, it screen-stencils from silver 
through a shadow mask as the silver and the internal connection section between a front 
(line) connector pad and the first ITO address line are shown in the pattern view of 
drawing 10 . 

[0170] The front view side of all displays has a protection polymer coating agent sprayed 

after laser scribing (MG chemical ** silicon lysine clear lacquer, cat#419). 

[0171] The voltage which crosses the pixel by which post selection was carried out is 

supplied to a display by connection with a pulse-power feed zone, and it is inspected. 

This pulse-power feed zone supplies the pulse voltage of 160V by the 64Hz repetition 

frequency. It has each pixel by the luminous intensity which ****s to the single pixel 

equipment of the aforementioned example, and it is turned on certainly. 

[0172] According to the address line of the example concerned, a thing more advanced 

than what is obtained according to photolithography technical form is obtained 

fundamentally. 

[0173] In the example of a type of the equipment which may actually be used, the width 
of face of an ITO address line is 180-205 micrometers, and the gap between lines is 65- 
80 micrometers. The aforementioned thing is left, and according to this invention, the gap 
of 25 micrometers and 40 micrometers is made to arise depending on the scan speed of 
laser. Such a high solution means takes into consideration the comparatively high ratio of 
an active field to the whole display. It is because a comparatively wide ITO address line 
may be used about a comparatively small gap. 

[0174] an example 7 — this example is expressed with two layers constituted in 
dielectricity according to this invention However, in this example, the first dielectric 
layer is formed from the high paste of a dielectric constant rather than the paste used in 
the aforementioned examples 3 and 4. 

[0175] Although this equipment leaves and consists of 3 of the aforementioned example, 
the 1st dielectric layer is formed from lead and a niobate paste. This paste is obtained 
from an electrochemistry experiment as a high capacitance paste K using a number 4210. 



The sintered paste has about 10000 dielectric constant. The first dielectric layer has the 
thickness of about 50micro. As indicated by the example 3, the thickness of about 5micro 
is applied to the sol gel layer of PTZ. 

[0176] To the minimum brightness, by the luminous intensity of a 50 foot Lambert, it has 
this equipment and it functions by the threshold voltage of 91 V, and 150V. 
[0177] an example 8 — this example is expressed with two layers constituted in 
dielectricity In this case, the 1st dielectric layer is formed with lead and a niobate paste, 
and the 2nd dielectric layer is formed from lead, lanthanum zirconate, and a titanate paste 
(PLZT). This PLZT has about 1000 dielectric constant. In this PLZT, the mass ratio of a 
zirconium: titanium: lanthanum is 52:32:16. 

[0178] The equipment constituted as what leaves an example 3 has the sol gel layer 
generated as follows. 

[0179] 120g of lead acetate of 99.5% of purity is dissolved into a 50ml glacial acetic acid. 
This solution is heated to 90 degrees C. Before being cooled to 70 degrees C after that, it 
is held at this temperature for 2 minutes. Next, 55. 4g zirconium PUROPOKI seed is 
added, this solution is heated to 80 degrees C, and it holds for 1 minute at this 
temperature. After being cooled to 70 degrees C, 21.8g of titanium isopropoxide is added. 
Next, 1 1 .4g of lanthanum nitrates is dissolved by the 20ml glacial acetic acid, and it adds 
to the aforementioned solution. In order to stabilize this solution finally and to adjust 
viscosity to a conformity value, they are ethylene glycol 10ml and propane-2ol. 5ml and 
2.5ml of desalted water are added, respectively. 

[0180] A PLZT sol gel layer is used for the first dielectric layer formed of being 
immersed by what indicated by the aforementioned example 3, and the analogous means. 
Since the immersed portion makes it convert into the 2nd layer to PLZT, it is had and 
sintered by it at 600 degrees C. It is used by above continuous being immersed and 
sintering in order that four layers of PLZT may create the front face smooth enough for 
adhesion of a phosphorescence layer. The thickness of 5micro is obtained on the whole. 
[0181] By the threshold voltage of 75V, and 150V, by the luminous intensity of a 37 foot 
Lambert, it has this equipment and it functions. 

[0182] All publications that have so far made reference show the special technical level 
of form of requiring the skill related to this invention. All publications are had and 
materialized by reference of the same range as the publication according to each being 
shown in detail and individually for reference to be made by the relation in here. 
[0183] The special term and expression which were used in this specification are not for 
being used as a term for explanation and adding limitation. Moreover, it was not 
emphasized, either, so that that which ****s with the feature which was related with use 
of such a technical term and expression, and was illustrated and explained to until, and to 
which it came was excepted. It is said that the range of this invention is what is specified 
and limited in the claim to the last. 
[0184] 

[Effect of the Invention] The method of generating the improved electroluminescence 
lamination dielectric layer structure and this dielectric layer structure by this invention is 
offered. 



